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developed from on-the-job problems.

Prxmary emphasis is given to

Erov1dlng answers and procedures for so¢v1ng specific agrzcultural
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or as new material. Unit & focuses on preliminary information and
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FNFORMATION (Q1IFTION & EXCHANGE

Deace Corps' Information Collection & cchange (ICE) was |
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countervarts could be made ava_lrabie to the wide rance of

developmant oxqanlzat_onb and Irdivideat workers who might

find them useful: Training guides curricula, lesson plans,

project reports, manuals and other Peace Cbrps—gene**a'ted
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based information- for “:;he perJ::tIon of mamuals or for re-
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mit to the Information Collection & Frchange thus became

pa;.c of the Peace Corps' larger cx)rxtrtbtitrorx to c“eveiopnra_“n
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This munual has heen fﬂpnrﬂd for use by Peace Curps Volunteers
in solving ficld pmblems rectiring muthe matical calculations. It is
mtcndcd as & pl&"’tlcal handbook c.o-.uunmg problc.m oxvmpu.s und rm'a

) by Devexopmen‘f and Rescurces el d st -ﬁ' gab;eet areas have bu:n
limited to tﬁose observeo as be ng of rost l‘xcqumr fiterest to Volunteers
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Many of the problems and exercises are developea r*om on-the-job
problems that Volunteers have experienced. Others have heer ineiuded
as a result of field observarions made by Dcv Slopment dnd Resources
staff.

This manual is d651gned to cormvey insights into various agriculiural
practices and techniques. Primary emiphasis is given to providing
answers and procedures for the solution of specific aszncultural mathes
matic problems: Care has been takcn to make the content and probiems

n':ahstxc and mean'ngful It is hopea thr) text WIU help serve t‘xe Deace

Eack of the six units of this text is compicts and substantially sclf-
contained. Each uiit may be used as a review or as new material. Prob-

lems and procedures for solution are structured 1o prowde him with in-
formation on a specific topic; a representative problem and a detailed
procedure for solution. Thus; lie should be able to extrapolate bevond
the topic of immediate concern to apply the prmcxples and procedures

to other problem areas encountéféd;

Development and Resources Corporatxon siiicerely hopes that Peace

Corps Volunteers will find this manuai a useful working tool and heipful
in their project activities.
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UNIT A—PRELIMINARY INFORMATION AND REVIEW

ETHODS

1. MEASURING

‘Practicil agriculture requires the ability to measure with a degree of
accuracy. This means using the right tool, determj*n*lg the correct

measurement and upplylxlg 1t to the solution of problem T‘n.s, Lhe '

anlv being used.

To take a measurement with a common rule, hold the rule with iis sdge
on the surface of the obiect being measured. This will eliminate errors
whi'ch ‘might rééiﬂi ﬂiie ié tlié Lﬁiékheés 6f ﬂ*e rule erem in .apes this

surfdee of The ob)ect Read

the mcastirement at the gradu-

ation which coincides with the ' '
distance to be measured; and ‘ ‘
state it as being so many inches
and fractions of an inch. (See
FIGURE 1.) Always reduce
fractions to their lowest ternis,
for exainple, 6/8 inch would be
called 3/4 inch. FIGURE 1

Measurinig the Length of a Bolt or Screw

The length of bolts and screws are
best measured by ‘holding them up

against a rigid riule or tape. Hold . o e L

both the bolt or screw to be meas- @é\‘ N oy T

ured and the rule up to your eyc == 1‘! = = o 4

level so that vour line of sight will = L) 25 5B =
g =2 =2 e o =y =

not be in error in readmg the meas- fféj § =5 F % =

- =

urement. As shown in FIGURE 2, o % & = e = €2 &=

the bolts or screws wita counter- %‘;’ %? % = o @ % ;:;;}

sink type heads are measired from il

the top of the head to the opposiie e ?

end; while those with other type

heads are measured from the bottom °

of the head. FIGURE 2
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‘using this miethod is satisfact-

To mieasure the outgide diameter of a plp(.. it is best 1o use sonie kind
of rigid rule. A folding wooden riale or a steel rule is  sutisfuctory for
ii;i§ iiiiﬁidiié' As shown in FIGURE 3, line up the end of the ruie wit th
)our Lhumb as a stop. Thcn
with the one end held in place
with your thumb, swing the B
rule through an arc and take fﬂ}T ,
ihe maximum reading at the . ‘*f‘?“f*’*i*. i
other side of the pipe. TFor ‘ /7 st
niost practical purposes;

the measurement obtaiiied by

ory. It is necessary that vou
know how to takc this measure-
ﬁiéiit &§ thé 6tit§idé r“'L'm”cte'r 'o'f

on pipe spec1ﬁcauons.

FIGURE 53

Measuring Inside Diameter of Pipe with 2 Ruie

To measure the inside diameter
of a pipe with a rule, as shown _
in FIGURE 4, hold the rule so o v‘}s
that one corner of the rule just ' A S '
rests on the inside of one side

of t‘le pipe Tth \wth one end

ii MEASUREMENT
0 HERE w
}

distanee: 'Hm methodl satisfact:
ory for an approximate inside
medasurement.

249




the axis) to éﬁéﬁfé that the
reading will not be more than :
the actual cxrcumfercnce of _ C I
the pipe. This is extremely SN
important when measuring
large diameter pipe. '
Hold the rule or tipe as SR
shown in FIGURE 5. Take ' AN
: lh&. H.dd'ng, vsing the 2- AR

READ 10Yp"
ACTUAL GIRCUM.
10%g-2 18Y7g"

dmple a¥ the refefen(:c
pomc ln thn case the
by sttbtmctmo 2 irches-
from the actual reading.
In this way the first 2 inches

of thc ta €, serving as a . : L
s '8 ! - FIGURE 5

To take an inside measurement; such as the m51de of a box a folcxng
rule that incorporates a 6 or 7 inch siiding extension is one of the best
measuring tools for this job. To take the inside measurement, first

tinfold the folding rule to the approximate dimension. Then extend the

end of the rule dnd read the lengtn fhat Jt extends addmg the length of
(See “‘*GURE

%

FIGURE 6
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| Méasuring an Inside Diniension Using o Tape Rule
In FIGURE 7, notice in thr‘ circle that
the hook at the end of the particular |
rule shown is attached so that it is
free to move slightly. \\ hén the outs
side dimension is taken by hooking
thic end of the rule over an cdge, the
hook wili ocate the end ol tne ruie
even with the surface from which the
measurement is being taken. by b&.- .
ing frec-to move. the hook wil!
tract away from the end of the: ru‘e
when an inside dlmensmn is taken.

10 ’m,asurc an m%;du uansxw

)

e

r e b o by e

!“\M-"‘\./‘ e —— N
! -:““*\T AR

a m‘mmL,at the pm 1t on the scale
where the rule enters thic case. @nd. add 2 iji?'hés The ¢ M) inches are
the width of the case. The total is the insidz umensron Uoing takeit.

Measuring an Ouiside Dimension Using u Tape Rule

To measure an ontwde dlmmenon using a tape rule, iwok the rule over
the edge of the stock.  Pull the tape out unui 1t pro;ecLs Aar enough from
the casc to pemm meds.mng the rccujrcd distafice. The hook dt the end
of the rule is designed o thut it wiil
locate the end of tne rule at the sur-
face from which the medsurenicnt is
veing taken. (Sec FIGURE 8). When
taking a measurement of length, the
tape is Held parallel to the lengtl*w se
edge. For measuring widths, the

tape should be at right angles to the
lenﬁth -wise cdge. Read the dimen-
sion of the rule exactly at the edge

of thc plece bemf‘ mcasarcd It

the end of the tape over thé cdge of . _. FIGURE 8
stock being measured. :In this case,

jt may be necessary to butt the end

ci ilie tape against another surface or to hLold the rule at a st tarting point
from which a measurement is to be takgn. |

- -

ii

<
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How to Usc a Stesi Tape or Web Tape

Steel or web tapes are ;erervliy used for mgklng lon* measurcments.
Sceiire the hook end of the tape to the outside edge or corncr, oi end

of the object to be measured. Hold tlic tape reel in the hand and allow

it io unwind while walking in the direction in which the r:casurcment is
to be ttt}\en Stl‘l“tch the tape WJtn butﬁcmnu tension to overcome SCbgmﬂ

fuce bemg muusurud. “cud the gradua.tlc)n on the tape bj notmg which
line on the tape coincides with the measurement being taken.

.

Measuring Depth with 2 Combination Squace

When iising a combinatien square for
measuring the depth of a sloz, rest
the squaring head on the surface of
the work: (Sce FIGURE 9). FEoosen
thc b!ade friction screw and extead
the blade to ihe bottom of the sict or
sioulder; and retighten the screw <o
maintain the setting.  Read the 6epﬂ1
of the slot on the scale.

FIGURE ©
Measuring iron Pipe to Length

s

Befere you cut pipe; make certain

the rcquired correct length is de- l‘:‘ ) ENO TO END MeAsuRe  ———— :f

termined. There are three meth- ' e

ods oi measuring thrcaded pipe, : \ : !
T > END YO CEMTER MEASURE —m——

and you must understand these i ’ e RS s

methods if the pipe is to be cut T i

to the correct length. (See “LI{;G—‘—“—'*

1] : S

FIGLRE 10); J:;———-—*- CNTER TO CENTE: MEASURE ~——f

- - - - - - - ' A l |-

The end-to-gnd method includes HAN

mcdsurjng the threaded portions N

of the pipe and measuring the }—‘-{—*”;};';G

pipe from end to end. The cnd- TG -

to-center method is used on 4 -



.

pJpC The center-to-center nethod is ussd when both ends of the pipe

have fittings; measure from the center of onc fitting to the center of the
--other fitting at the opnosnte end of the pipe.

The approximate lerﬁth of trtrearf_ on i/2 a"ld 3/4 inch wxoug,ht ifon or
steel mpc. is 3,’4 inch. On 1, 11/4, and i 1/2 irch pipe, it is approxi-
mately | inch long. On 2 and 2 1)2 ixch pive. the length of thread is
11/8 nnd l 12 inches respacuvely: -
A
- To determine the lcng:h of pipe required, take the measurement of in-
stallotion such as cenier to center of the pipe ~xjuiring two fittings.
Measure the size of the ﬁttmgs Subtract the totai size of the two fit=
tings from the installazion measurcmient. Muitiniy the approximate taread
length by 2 and add the result to the lengih obtained. This will give the
leng’h of plre required: )

Af[cr fhé ]ength Qf 1k C p’ihe haq heen c‘(, '*rmme(, m asurc ﬂ'lu p ‘;) and

mark the spot where the cut is to be made with o scriber or crayon
Lock the pipe securely i 4 pipe vise znd cut to imgfh: -

2. TUNDAWMENTAL IDEAS N GECMETR

th y oi the DaSJC des in neometry are ué'c'ci b'y p"e'o’v’i'e 'eve'ry '&av. A

planning an orchdrd uses geometry. Thﬁ aalmultme n‘e\,hemc contxnn~
ally makes use of geowmetric prmcxpks He kilows that he cannot turi

a five-sided nut with an ordinary wrench. He is familiar with the circle,
the square, and various geometric forms as they enter into tools and land
usage \\ hen ‘1b does carpentry, he uses geometly constantly Every

to practical problems that arise in our WOJk
Anglvé e

torm an dn;:lc Scc FIGURE 1. Tl

idea of what an angle is, being a simpic

one, is hard to define: One should guard
against thinking of thc point where the _ 8
twd lines meet as the angle. This point

is called the VERTEX of the angle. . P[uUQE P

1S
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naming the letters at the vertex and at the ends of the sides: When read
in the latter way, the letter at the vertex must always come between the
two others.

Thus, the angle in FIGURE il is read ¢
‘““ the angle b,” *“the angle ABC.,” or the

The symbol /is used for the word angle.

In this way, we write/ ABC for angle : ' 90/

ABC and /A for angle A A e
!

If one straight line mcets another so 4§ to

forni cqual angles; the angles are RIGHT D
ANGLES. , -

In TIGURE 12 the angies ADC and BDC

are each right angles. 7 FIGURE 12
If a right angle is divided into 99 equal :

parts, each part is called a DEGREE.

It is usually wiitten 1I°.

3. APPLIED GEOMETRIC FORMULAS FOR AREA AND VOLUME

The importance of a geonietrical form in the study of practical mathe-
matics is determined, to a great_extent, by the frequency of its occur-

rence in application: In agricuitural work, the circle is more frequently

—~

scen than other forms. Wires. tanks, pipes, silos; pillars; etc., involve

the circle. There arc also several other geometric shapes that are im-
portant. After careful analysis; the following shapes and formulas have
been identified as useful to PCV’s involved in agricultural work. in these
formulas:

Area of a Rectangle

o

Find the area of a rectangle
6 foet X 3 feet.

A=LXW

€]

A =6 ft. X 3 ft. = 18 sq.ft.

ol
|

FIGURE 13

i

G



Area of a Parallelogram

Find the area of a parallelogram
H:=-2ft and L = 5 ft.

A=HXW

A =2fil X5 1. =10 sq. ft.

5

Area of a Circle
Find the area of a circle:
with a 3 ft. radius.
A = #R®

A = 3.1416 X 3' X 3’ = 28.2744 sa: ft.

’

Surface of a Sphere
Find the square feet of surface area ofi a
sphere 4 ft. in diameter:
= 4 7R? = 7D? = 12.57 R?

2

S
D 4
2
S = 12.57 X 2 ft. X 2 ft. = 50.28 sq. ft.

FIGURE 14

FIGURE 16



Volume of & Sphere
Find the volume in gallons of a
spherical water container.
inside diameter is 14 inches.
4 T
_ 7R = — 7 D% = 4.189R?®
6
14
e = 7
2
V =418 X 7 X 7 X 7 = 1436.8 cu. ins.
| gallon - - 231 cu. ins.
1436.8
231 : FIGURE 17
Cutved Surface of a Right Cone
Find the curved surface of a right cone
8 ft. in 76:ia"__ﬁiét’c”r’ ’a’n”d 3 ft. high:
S = # RYR? + H*
D 8

R - — = — =&
2 2

- » RYRT + H?

- 31416 X 4 X VE XAV FEXT)
- 116X 4 X ViSss i

~ 31416 X 4’ X 5 = 62.832 sq. ft.

V =

|

i{.’:

N\I 0w

V Gallons in :=

FIGURE 138

Curved Surface of Right Cylinder
Find the square feet of tin needed to make

a pipe 4 inches in diameter and 3 feet long.
Allow 2 inches for lap.

CSRE = 27RH

o 4 1
4 in. = —_ ft. = -_—
12 3

ft. R = =ic ==
S =2X 3.1416 X?X3' = 3.1416 sq. ft.
12 13
,Lap =2" X3ft =— X3 = —A? = 51t
2

6 -
9




Curved Surfase of Right Cylinder (comt.) *
S -4 Lap = 3.1416 + .5 -~ 3.6415 ft.2 or
. 3.6l
3 X 121 ft, ——— 1:21 or

3 ft.
3fu X 1 ft 2.52 ins, 21 ft X 127 = 2.52°

Surface of a Closed Right Cylinder
Find the amount of square feet of
surface of a can: 2 ft: high and ,
2 ft. in diameter. o

SCRC - 2+RH + 2R¢ ¢

2 — _
X 3146 X 1" X2 F2XaX 1 X1 ~—

el

w

i
12.5664 fr.* -+ 6.2832 ft.2 FIGURE 20
- 18:1496 fi2

= 18.8496 sq. ft |

v e wn

Voluifie of a Right Cylinder

Find the gallons (U.S) in a tank 5 ft.
in diameter and filled to a height of LN
10 feet. : (5
V = 7 R*H - ..

|
w
N
—
N
>
—~
k
>
—
<
|

4 i ~ _
FIGURE 21

N
W
19,1
Yo
m
T

= 3.1416 X 6.25 ft.2 X 10 ft: = 19
1 cubic foot = 7.481 gallons

196:559 ft3 X 7.481 ——— =




Area of a Trapezoid

Find the area of a trapezoid

- Ll T L: . .
A —————XH = L,
2 . - —

5 ft. ucross thic bottom

7 ft. across the top.

T
e N e

2 {t. in height.

A v ——— . X 3" .- 12 square feet i
> s = | FIGURE 22

Area of a Triangle

Find the area of a triangle with a

B X H

A

o | -

Ay

- b
- 4i -

FIGURE 23

Pl
S

P

(]

= 6 5q. ft.

to:l‘;:',;

l\)\l —_—

Volume of a Cube ' S

Find the volume of a cube
3 ft. on each side.

V. LXLXL |
V =3 X3 X3 = 27 Mt t.___,'-,,

3 —F

Y B |

, FIGURE 24

Volume of a Rectangular Prism
Find the volume of a rectangular prism ~ S
with a width of 3 ft., height of 3 ft., and ‘ N~ O
length of 6 ft. _ - ERE

V =3 X 3X6 =54 o H 3

— 3' —
11 FIGURE 25




Circumference of a Circle

Find the circumfe.ence of a circle
with a 3 ft. radius:

C =#Dor 2R

C =2 X 3.1416 X 3’ = 8.8496 ft.

Volume of a Pyramid
Find the volume of a pyramid with a base of
5 ft. by 5 ft. and 6 ft. height or altitude.

V -= — arca of base X altitude.

Atea = 5' X 5' = 25 ft.?
T X6 = 50ft3 FIGURE 27
3 o

V =

2 - g

‘\ |




4, WEiGHTS AND MEASURES

cCOmMmon use: Those who use the common system are also familiar with
the mietric system. Often; it is necessary to change a measurement from
the common sy%tcm to an equivalent in the metric sysiem or vice versa:
The metric is the fundaumental stundard of length for both the metrie and
common system:

1 Meter = 39.37 inches

The meter is the only legal relation between the metric and common system.
It is used by the Office of Standards of Weights and Measures in the U. S.

in deriving the mch foot, yard, etc.; from the meter. Determined in this
way the customary units are legal. Thus, the common system is based on

A comparison of an inch and a centimeter, which is one hundredth of a
meter, is shown in FIGURE 29

. Inchu

- _. . Centimnorl . _
T T T T L T T e nluunulun uulmnmluu iniliiig

FIGURE 29

Measiire of Surface @

¢ There is no fundamental standard of surfaces or areas as there is of the
Imeasures of length, But as the measures of areas are based upon the
""" nits of length, and as these are standards, the measures of areas may
be so considered:

iviea’su'r'es of Volume, Cubic and C’é;iééify Measures

”based on the International Meter; @) the hter, which is the volume of
the mass of one kilogram of pure water at its greatest density; (3) the
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gallon; which is 231 cubic inches; (4) the bushel, which is 2150.42 cubic
iniches.  The liter is almost exactly 1 cubic deciimeter; aiid the inch is

derived from the mieter according to the relation 1 meter = 39.37 inches.
Measuies of Mass

The fundamental standard of Mass (wught) in the United States and much

of the world; i§ the international Kllogram. a cylinder of 90 per cent plati-

num and 10 per cent iridium, preserved at the International Burecau of
Weights and Measures; near Paris:

Thc rcldtjeh c.stabhshx.J it that t;me was 71 kllogram = 2 2046 pounds avoir-
dupois. This re‘atiori has since been made more nearly accurate and is 1
kjl'o'orzim 13—« : 5639 grams which would change the ﬁrst .elat10n to

47537.7 5_92-}277 g;axjts. Ius value is the one used by the National Bureau
of Standards in Washinzton. It is thus seen that the avoirdupois pounds,
ounces, etc., in common usc are derived from the kilogram, and so are
fixed and definite derived units. The established relation between the troy
) o , , ) , 5760
pound and the avoirdupois pound is 1 troy pound = —— avoirdupois pound.
7000
‘When made thL stancard krlogr(tm was supposed to Be the exact mass of
density. It has been found that this is not exactly true, but the difference
is very slight, the kilogram being about 27 parts in 1,000,000 too heavy:
This ditference is so smali that it could hardly affect any ordinary problem.
Terms Used
In the comnion system of weights and measures, there are about 150 ‘
different terms ‘and ﬁ) diffefent numbers, ranging all the way from 2 to~
1728 Wthh bcar no FEIdt'Ol’l to ~one another In the metrxc system we

10.
In the metric systen, the fundamental unit is the METER,; the unit of

lengtn Fftiiﬁ [hlS the iihit of capamty, the LITER the umt of wexght

meter equa]s I htc1 1 hter of water weights 1 kilogram, and 1 are JS

an area 10 meters on a side.
The metric tables are formed by comblmno the words micter; llter gram,

and dre with the six numerical prefixes. These are given with their mean-
ings and abbreviations in the following table:

14
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Metric Tables

Meter (m) — Unit of length ' milli (m) 0.001
Liter (Iy = Unit of volume, cetiti (c) 0.01
capacity, deci (d) 0.1
gram (g) — Unit of weight : deka (d) - 10.
are (a) — Unit of area for hecto (h) 100.
land kilo (k) 1000.

N

Simplicity of the Metric System
The metric system was invented for simplicity. Many look upon the system
as difficult because they consider the difficulties of changlng from the com-
mon to the metric system, or from the metric to the common, as difficult-
ies of the mietric system All such difficulties would disappear if the
metric system were in universal use: Practlcaﬁy, where the two systems
are in use, one or the other is used almost entirely, and one seldom needs
to change from one system to the other. The simpleness of the metric
system lies in two facts: (1) it is decimal, and therefore fits our decimal
notation; (2) its units for lengths; surfaces; solids, and welghts are all
dependent on one unit, the meter. Ability to handle the metric system
easily depends, in great part, on understanding thoroughly the terms used:
It is of ﬁrst 1mportance then to Iearn weﬂ these terms and thelr meamngs
meter. Because of the decimal relations between the chﬂ"erent terms used,
the changing from one unit to another is a very simple matter. In reducmg
to higher denominators; siraply divide by 10; 100; 1000; etc.; by moving
the dec;mai point to the left. This, to change 3768 cm. to meters, divide
by 100 by removmg the decimal point two places to the left and have:

3768 cm. = 37.68

I . similar manner 72 468 g. = 72.468 kg:; and 8643 1.= 86-43 hl. It
should be noticed that it is never written as 4 km; 7 hm, 3 dkm 5 m., but
as 4735 m:. The former way of writing it would be similar to writing
$7.265 in the form 7 dollars 2 dimes 6 cents 5 mills: In reducing to lower
denommatlons, the multlphcatlon is performed by moving the decimat

point to the right:

Thus; 25 m. = 250 dm. == 25,000 mm., and 16 kg. = 16,000 g:




Changing from Metric to Common or Vise Versa
matter of multi-

The changing from one system to another is simply a
plication or division.

(1) Thus, to express 17 m. in inches:

39.37 in. -

39:37 in: X 17 = 669:29 in:

1 m.
17Tm. =
(2) Also; to express 2468 1bs: in kilograms.
2.2 Ibs: (approx) = | kg.
2468 1bs. = 2468 = 2 2 = 1121.8 kg.

16
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UNIT B — PROBLEMS RELATED TO WATER AND RRluATi@N

DETERMINING WATER PRESSURE

Discission:

'{vi'mi \'\';ttcj is st'o'igd in a tan'k tex: :
anR. »\lulhel the wa.lls are horuonml
- o vertical, or oblique. The force is ex-

- erted perpendicular to the wall in all
cuses. The pressiiie on 4 given area ——
is Lqudl to the weight of a column of
water of that area in cross section and
of height equal to the distance that the
aiven area lies below the surface of the
water.. Tlus dlStdnCC xs spoken of as

Ot | i

square mch of the wall at a depth of
10 feet is equdl to the We.ght of a col-

If 1 cu. ft. of water weighs 62.5 Ibs:; / S
then a column 1 f. high and 1 sq. inch -l sq.mn
in cross scction wexghs 0.434 Ibs. Why?

Scc FIGURE 30. Hence, the following

rulc may be used for finding the pres-

sure per square inch at, any depth : FIGURE 30"

RULE: Multlply the head of the water
in feet by 0:434.. The result is the
pressure In pounds per square inch.

WHhat is the pressure per square inch on the circular bottom of a, tank
if the head of water is 45 feet? What is the total pressure on the bot-
tom of the tank if the area of the bottom is 3.1416 sq. ft.?

Procedure:

i, Determine the pressure per sq. inch.
45 - 0.434 = 19.53 Ibs. per sq. in.

17
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~ Determine the total numbers of ibs. per sq: ft. pressure on the tank
bottont: ‘

ro

(144 sq in: 1 osqs ft)
19:55 X 144  2811:32 ibs: per sq: ft.
3. €aleulate the total pressire o the tank bottome

811:22 X 3.1416 = 8874.7 ibs: — Answer

X
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CALCUEATING WATER PRESSURE AND HEAD

‘)lsuwon

10 run Ihc sprmklnu To accomphch Ihls :eqturcs thc. watcr-source to
be bipher thun the field to be irrigated. This method of irrigation usually -
reguires & greater amount of pipe over longer distances:

lc:dg,e of:
i. The height of the hill.

9.

The force (PSI) reqLured to operate the sprmkler heads.

3. Amﬁunt of pipe requlred

Problem:
e ——————

At what-height on a hill with a 30° or 57.735% slope must water be con-

fined in a pipe to give 65 PSI pressure at the sprinkler heads? How many
feet of plpe will be. required ? :

Procedure:

1. Layout information as illus-
trated in FIGURE 3i:

2. Determine the height necessary
to give 65 PSI. A water table
indicates that 1 PSI is equal

to 2:31 feet of height. Thus:

o o FIGURE 31
65 PSI X 2.31 feet = 150.15 -

a - 150.15 feet

. | 7
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SPRINKLER HEAD SIZE FOR WATER INFIETRATION RATE

-

D‘lsrcﬁl ssion - - . : . —

Th(. sprmkler sym.m ds relduvdy m,w mcthod of nng‘ttmn /\ LOOd

=

“The cost of power to opcrate a sprmkler systemirequently discourages
its use. As the cost of labor, water and land go up or the desire for
more uniforim distribution of water is increased, the sprinkler system
becoiies more economically feasible:

One of the main factors that will have to be initially determined if a
sprm}der system is to be used is the application rate of water compared
to the intake ability of the soil:

" The application rate should not be faster than the infiltration rate of the

soil. The average final intake rate in inches per hour on soil is listed
in FIGURE 32.

SOIL TYPE INTAKE RATE IN
INCHES PER HOUR

. Clay less than
. Sy loam

Silt

Saidy loam
. Sand"

FIGURE 32
Averagg Final Intake Rates for Different Soils

Pmblem

A sprinkler system has eight gallons per minute heads: C@n this sprink= -

ler be used on silt loam soil if set to cover a 40" % 60’ ?

W,



Procedure:

[ Detummc thc toml dimount of water in galfons per lour tiat the

8 m]]tiiis/iiiimitu - 60 mintte/lour 480 gallons/how
3. Détermine the totdal amount of land in acres to be irrigated
W 60 fL 000023 0552 acres.
3. Deteriiite the aniount of gallons/acre/hour.
’ 480

I acre indi 'oi' wniu ”7 156 Litiiéﬁs" Usmﬁ thus ﬁi*uit determiie

8,695 -

.~ 0.32 inches per hour.
27,156

wn!

Compure the 0.32 inchics per hour sprinkler output with the information
in FIGURE 32. -
Il this fate wert dpp]u.d on a clay soil with average intake rate of 0.

ifiches, water would run off; crode the field; and increase costs of
pumping and draining: Thus the answei to the question is NO.




CALCULATING FLOW OF WATER OVER WEIRS

Discussion
The term weir is used to describe i notched opening made in the upper
edge of a vertical wall or board, through which water is allowed to flow
for the purpose of measurement. Weirs should be constructed in stand-
ard simple geometrical shapes. The notch should be S]izii‘p-édged; and
no more than 1/8 inch thick, so that the stream touches only a line. The
opening types, easiest to construct, are the triangular, rectangular, and
trapczoidal.
The Triangular. V-notch, weir has the advantage of being the simples:

to constrict.  The 90° angle i5 the most coniionly used dngle for the
V-notch weir.  To construct, cut a 90° V-notch in a plate. The plate

as shown in FIGURE 33 is placed in a ditch in a vertical position across
ihe stream. The crest or head * H ™ of waler is measured from the bot-
tom of the V-notch to water surface at a point upstream from the weir
where the surface draw-down curve does not aftect the measvrement. A

The rectangular contracted weir shown in FIGURE 34 takes its namic
from the location and shape of the opening through which the water flows.

22




]i wis —ong di‘ iiié éiiﬂiékt ty'p'ék ii’x‘i"d.

loped from thL ruu‘maular weir. 1t
is still one of the most popular weirs: b n

The water must fall free with no ie- |
strictions from the downstream side T

of the weir. The upstream side of "

the weir, should be wide and decp IL
enough, so the water will approach

the weir free from eddies; at a velo= 7
city of less than .5 feet per second. FIGURE 34

Flow over rectangular contracted weirs as measured in cubic fect per
sccond can be obtained by finding the head and reading across the flow
chart in the back of this book to the column under the erest or the width
of the weir.

Problem:

How many cubic feet of water per seconid are flowing over a rectangular
contracted weir if the head is 4 3/16 inches and the crest of the weir is
I 1/12 feet?

Procedure:
I. Turn to the flow charts dealing with rectangular weirs at the back
of this book.

[§5)

Find the number 4 3/16 inches wnder ** Head in _Inches.”

3. Trace line of fuzmcs to the right until the column labled 1.5 feet is
reached: : is the Flow in cubic feet per second,

Problem:
If the head *“H ™ on a V-notch weir is 8 1/4 inches, what is the flow in
feet per sccond and Qallons per miinute ?

Procedure:

|, Tui to the Fiow Charts dealing with V-nioich weirs at the back of

- this book:
5. Ynder the Flow over 99° V-riotch weir, find 8 1/4 inches:
3. Under the title, Head in inches approximately, rcad to the right the

answers: j&] "”der Flow cubic feet per second and 445 under Flow
in gallons per per _minute:
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CALCULATING TIHE FLOW OF WATER USING THE FEOAT METHOD
bisctw#ibﬁ

The float method gives an approximite measure of the rate at which stream

witer is ﬂo\\m" It is used where i qunLR estimate o the ow is desied and
wlicit a4 high dectirdcy is not wqmud

Seleet o straight section of the stream or ditch with fairly unitorm cross-
sections.  The length of the section (about 50 to 100 feet) will depend on
thc r":tc 01 thc crmcnt M&ké 'sé'vé'i;il iiiéé’%ttiéiﬁéiit& bf débth .ihd widih
Stretch a string or tape across each end of thc bCL[lOI’I at right dn"lLS Lo
the direction of {low as illustrated in FIGURE 3 Place a small object
which will float in the stream; a few feet up-stream from the upper-end

of the trial sectiof. Record the time the float takes to pass froin the tpper
to the lower section. Make several trials to get the average ume of travel.

To calculate the velocity in units of fcet per second, divide the length of
the section (in feet) by the time (in seconds) required for the float to
travel that distance:

, D (in feet)

Vv

T (in seconds)

Since the velocnty of the float oii the surface of the water is grealer than
tlic average velocxty of thc strcqm Jt 15 necesqary to COFILU th(, mcasuu-

ANGLE TO_ FLOW
{00 "FT. APART

FIGURE 35
24
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Problem:
A trapczoid shaped stream is found to have an average depth of § inches.
The stream average surface width is 28 inches. The average bottom
width of the stieam is 20 inches. The average time for a floating object
to travel 100 feet is 32 seconds. What is the flow in cubic feet per second?

Procedure:
- Determine the velocity of the float.
- distaiice
VvV s _
time

~ -100 feet
vV & — —

32
V. 3.125 fee:/second

2. Determine the area of the trapezoid:

A = 2 feet X — feet.
3

A = 1 1/3 square feet

Q = velocity X cross sectional area X .80.
Q = 3.125 X 1.333 X .80.
Q = 3.1/3 cubic feet/second..

—Answer.




MEASURING IRRIGATION WATER

Discussion:

Irrigation of crops is nearly as old as agriculture itself:  For maximum
erowing efficiency plants need a continuous supply of moisture. Very
of irrigation water could not be used to an advantage at some perod of
crop production.
There are a numb=r of methods for iiié;);stif.ihg irrigation water Héiﬁg
applied to 4 section of land. The siniplest method that will give tlic
degree of accuracy necded is usually the best. For small streams the rite
of flow of the water can be determined by collecting the flow in a
container of known volume and dividing by the time required to fill it.
FFor example:

A stream fills a 5 gallon container in 30 scconds.

5 pallons 60 seconds -

— X - = 10 gallons/minute.

30 seconds minute

Thus the amount of water that can be applied from the stream to the
land is 10 gallons every minute:

On a large 7'56&16 the ﬁll:iﬁg or emptying of a W]'éké or tank in a given time
period can be used to determine the rate of flow.

yblem:

A lake with a surface area of 96 acres is being lowered 2 inches cvery
24 hours because water is being used for irrigation of a nearby valley.
Assunting th+ flow into the lake is equal to seepage and evaporation
loss, what 1s the rate of discharge in gallons in on¢ hour?
Procedure:
. 2 in. of drop

96 X — — =X
12 ins. per ft.

1
96 X — = 16 acre/feet of discharge/24 hour.
6




1o

The list of equivalents for computing volume to flow units indicatcs
that one acre foot of water is equal to 325,851 gallons. Thus, the
iotal pallons expended are:

325.851 X 16 - 5,113,616 gallons.
3. Determine the rate of discharge cach hour:

5,113,616 = 24 hrs. = 213,067 1/3 gallons/hr: —Answer.
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CALTULATING MAXIMUM RATES OF RUNOFF

For the protection of roads; irrigation systems; Bmldmg\ and hcld\
the maximum rate of runofl’ should be kinown and allowed tor in the
desxgn of charnels, ditches, pipes or structures used for drainige.

When flooding is not permissible, the maximum instantancous peuk

ratc of water runofl’ should be determined: Most drainage structures
can be flooded for a short time: It may be more economical to dcsign
these structures on a basis of safely handling floods up to a 5, 10,

' 25 or 50 year recurrence ‘expectancy. Tlus _means you would be plan—

flooded caly one time in ﬁfty years. (]f ﬁfty year expectancy 18 psed)
It must be remerbered, the “ orice in fifty years ”, may happen the
samie year the structure is bwlt. :

Q - CIA

Q = Flood peak, {CFS) cubic feet per second.
C = Runoﬁ" coeﬁiment
I
A

Dramaoe area in acres.

For a drainage area in a diversified farming area, the values of C is
often used as 0.50. Some of the figures for C under varying conditions
are as follows:
on 5 to 10% slope:
Cultivated land C is 0.60.
Pasture lana C is 0.36.
Timber land Cis 0.18.
As the slope inicreases to 10 to 30%, the values for C increases to:
0.72 for cultivated land. '
0.42 for pasture land.
0.21 for timber land.

Values for € are generally increased to 0.90 for the 100-year storm:




When the vaiué of C is uscd as .50 X 2.5A = 1.25A

Example:

Find the (Q) cubic feet per second peak run-off of 600 acres if 1/2 of the
rainfall runs off the land and 2 1/2 inches of rain falls ifi ofié hour.

Q - .50 X 2.5 X 600 = 1.25 X 600 = 750 cubic feet per second.—Answer.
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COST OF LIFTING WATER FROM A WELL
Discussion:

Water for irrigation usually comes from bodies of water on the land sur-

face like streams and ponds or it is pumped up from undexground sources

g{gh as wells. 1In the latter case; there are additional expenses for eiectri-
city and the pump. '

To determme thc cost o\C 1rr1gamon from a well, will require use of the

Work .= force X displacement.
W=-=-FXD
number of foot/lB% per m mute

Horsepower —
time in minutes

What will be the cost of 1rr1gatmg one acre of land in India from a well
{5 feet deep? The pump discharges 4 feet above the ground. The pipe
and pump loss of energy is equal to 1 foot of head: Electnf‘xty in India
costs 50 Paise per kilowatt hours (KWH). Three inches of water are

required to irrigate each acre: Disregard the cost of the p‘ump

Procedure:
i Determine the total effective head.

15 ft 4 4 ft F 1 ft. = 20 fi. effective head.

2. Determme the number of square feet in-one acre by consulting the
appropriate table of equivalence:

1 acre — 43,560 sq. ft. .

3. Substitute values in the formula for work (W).

W = F X D:
W —26 ft. X1/4 ft. X 43,560 sq. ft. 7
— 5 ft. X 43,560 sq. ft. = 217, 800 cu, ft.

4. The weight of water is 62.5 lbs per cubic ft: Multiplymg this by

the number of square feet will equal the total amount of foot/pounds
involved. :

62.5 X 217,800 .= 13,612,500 ft./ibs. of work.
| 30 |
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6.

8.

Horscpower equals the rate at which work is done:

—_—

P HP 33000 i Ibs: per minute: | HP - (7457 KWH:

forniiila for HPis:
fi. 155, of work
33.000 X 60 min. -

Substitute values in the formula and solve for HP.
5 X #3560 X 62.5
HP e

33.000 X 60 iin.

P 6.7

Solve for hoise power/hour when:

I HP Lour is equal 1o .7457 KWH.
6.87 X 7457 5.i2 KWH.

Calculate the total cost of the power conswmed.

50 Paisee X S.12 KWH , - 256. Paisees or 2.56 Rupees—&Answer:




UNIT C—PROBLEMS RELATED TO CONSTRUCTION
BUILDING FOUNDSATION LAYOUT WITHOUT A SURVEYiING iNSTRUMENT
Discussion:

The foundanov for a four sided bmldmg may be laid out on reusonz‘cly ot
iand witliout the use of a surveying instrument. Foundations laid owt in
this mannegr can be used for houses, animal loaﬁnc sheds, utility bwidings;
dairy barns, etc.

A ﬁfty or one hundred foot steel tape in goed condition wil! be ncnded in
addition to wood for battén boards and strmg 777’7"h7<7:7 }gyou* fiethod 1o be

‘used as illustrated in FIGURE 36 is’ based on the geomeiric rule the: the
hypotenuse of a right triangle is equal to the sum of the twc sides:

><‘ “
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1. Sct f’o’ii'r temporary stakes tc mark the approx1matc outline of the

———

NBuiiders

FIGURE 37 tine
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2. Set up hatten boards 2 to 4 feet from the stakes as illustrated in
FIGURE 37.
3. Mueusurc the correct distance desired for side A, B and adjust the

stakes raceordmgiy. In this ease; the distance between A; B will

be 25 feet.
.

4. Extend builders line di're'ctiy over stakes A, B and tie at E, E.

FIGURE 38
6. Tic weighis on the builder line and extend over points G, H &s
shown in FIGURE 38: : .

9. From point I, extend the tape measure.to point J. Move the string
to point H so the 10 foot mark on the tape measure nuets point J.

33
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10.

L1

13.

Steps 5 to 9 may have to be repeated to make minor adjustments.
When completed, side A, B and B, C should-be at a 90° angle to
each other:

Measiire the correct distarice from B and fix cornér stuke C. In
this problem, side B; C is 15 feet long: Thus A: B and B; C are
located.

From A, measure the length of side A, D. From point €; measure
the length of side C, D. Where the two lines intersect at point D,
tix the corner stake. |

Accuracy -of work may be checked by cross measuring: The dis-
tance from A to C should equial distance from B to D.

34
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ESTIMATING THE COST OF STONEWORK
Discussion: -

Stonework in which the stones arc broken with a hammer only is culled
rubblework. If the stonés are laid in courses, it is called coursed rub-
ble: When the stones showing in the outside face of a wall are squared,
the work is designated ‘as ashlar. If all the stones of a course are of the
same height, the work is called coursed ashlar.- When the stones are of
different heights; it is called broken ashlar. Ashlar work is both hammer-
dressed and chisel-dressed. Any stonework in which any othier tooi than a
hammer is used for dressing is called cutwork. :

In estimating the cost of stonework; the clistorn varies greatly: Usually;
cut-work is measurcd by the number of square feet in the face of the wall.
Rubblework is almost universally measured by the perch, but the perch
used varies greatly. The legal perch of 24 3/4 cu. ft. is seldom used by
stoniemasons. The perch of 12 1/2 cu. ft. is the one most used. That

of 25 or of 22 cu: ft. is sometimes used. Openings, as a rule are not
deducted if containing less than 70 sq:. ft:

Problem:

PDetermine the cost of laying
a hammer-dressed ashlar
wall, 45 ft. long, 6 ft. high
and 2 ft. thick, at $4.75 per

perch.

FIGURE 39

Procedure:
{. Calcilate the total number of cubic feet in the wall.

L X W X H = cu footage:
45 X 2 X 6 = 540 cu: ft.

Determiinie number of perches in the wall.

540 _

- 24.05 perches.

22

N

3. At a cost of 4.75 per perch, calculate the cost of the wall.
24.05 X 4.75 = $114.23
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CONCRETE MIXES AND CALCULATION OF CUBIC YARDAGE

corncrete surface Thc@e activities require some knowlodge of makmg

éénéféié COHCI'CLB s a mwure of cement sand an(, g*dv xhc

A good mixturé for slab bloeks or sidewalk repair is 1:2: 3. This medns
one part cement, two parts sand, and three parts gravel. Concrete walls
which support slopes, roofs, and stone or rock Joors will require a mix-

ture of 1: 2 (one part cement and two parts sand.)

‘The aggregate size used; will derenid cn fie type of work to be dote.
Generally a.agrcgdtes should not be larger than ;4 thickuess of the con-
crete slab or wall being consirvsied:

In conerete Sle_]G(“ to sovere wear, weathoring or weal acid or alkah
solutions; 5 gallons of water per sack of cement should be used. For
concrete that is to be water tighi or subiect to moderate water and
weather; use 6 gallons of water per sack of cement. For foundations,
walls, footin g and massive cencrete construction, 7 gallons of water for
each sack of cement is suggested. It is assumed that the sand and aggre-
gate are afy.

number of cubic yards in the job.

Problem:
A foundation is to be poured for a building. The outside dimensions are
to be 20 fect X 50 feet. The foundation is to be 6 inches thick, eatending
18 inches above a 30 inch wide and 6 inch thick footing. As an aid against
-féi iﬁféStétidﬁ* thé footing is to be extended 18 inches beyond the outside

1. Draw a cross section dir ~m of the foundation as illustrated in

FIGURE 40.

ERIC

Aruitoxt provided by Eic:
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5 Determine the aggregate size.

Tl thickest cross section is & inches.

114 X6 =1 1/2 inches:

(Apgregate should not exceed this size).
3 Determine the number of cubic feet in the footing section.

- 30 & 3 -

(23" + 23’ 4 48" + 48X — X = = 142 ft. X — ft:® 177.5 cu

12 12 4

4  Determine the number of cubic feet in the foundation section.

P 6" 18T S

(20" + 20" + 49" 49) X — X — =138 ft. X3 f12 = {03.5 cu ft.

12 12 3 _

5. Total the two sections and compute for the total number of cubic

58’ = L

—{ 6~

yards of concrete required.

- o 28l o
177.5 -+ 103.5 = 281 cubic feet; — == 10.4 cubic yards. —Answer:
v T T T
37
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CALCULATING STRENGTH FOR WOODEN BEAMS

Discuission
,/’/, e e
o SIMPLE and CANTILEVER:

The SIMPLE BEAM (FIGURE 41)

_There are three classes of beams, illustrated. They are CONTINUOUYS,

is supported at each end by a

bearing wall.

FIGURE 42

The CANTILEVER beam
in FIGURE 43 is rigidly

1
I
[[-a-\_—s‘@hm.k-.k ' }

FIGURE 4!

The CONTINUOUS beam

(FIGURE 42) is supported

in its center. This type

of beam is always supported
at oné or more places along
its lerigth.

N|

supported at one end: L

/7

FIGURE 43

each of these beams the formulas in FIGURE 44 are used when determining

its correct dimensions:

3B 45




o UNIFORMLY.
TYPE OF SPAN CONCENTRATED LOAD DISTRIBUTED
AT CENTER OF SPAN LOADS

i , -
CONTINUOUS 3M — WL BM - Wi
' - 6 12
S 1 , !
SIMPLE- BM = - WL BM = - Wk
- . . 4 8

CANTILEVER 8M o WL B . - WL
: 2

FIGURE 44

BM - Bending Moment of Span.

W - Load in Pounds:

E -~ Length of Span in inches.
Wood is of siuch variable quality that a safety factor of 6 is usually used.
The average safe fiber stress (SFS) for most wood in use is 1200. Some
of the SFS for different woods are:

Cedar ~ 1000
Hickory - 2533
Douglas fir - 1200
Oak ~ 1100
Redwood - 1600

These figures are for clear material. Woods with knots and defects would

BM N
—— = SM = Section Modulus.
SFS ]
The section modulus of a rectangular beam 1s SM == - bd=
6
Where b - Dbreadth of beam in inches:
~d — depth of beam in inches.

BM
—— =1 bd*
SFS
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Problem:
A houee is built of cut granite stone. One room is left open with an 11
foot width opening. The space above the opening is cnclosed in a& cut

stonc wall 16 inches in thickness and 5 feet high: If the beam fer this
opening is made out of seven inch material, what is the depth thickness

required ?

—ri gy
FIGURE 45
Pto"cﬁ""d"ﬂti;
1. Determine the weight of the load on the beam:
16" 1bs.

W=— XI1I'X 5 X 1712 —
12/ ft.?

of granite.

W = 12,607.6 Ibs. = approximately 12,600 lbs.

2. Referring to FIGURE 44, select the formulda for 4 simple beam with
umformly distributed load and solve for BM.

1
BM = - WL
8

BM = — X 12,600 Ib. X 11 ft. X 12 inch/foot.
8

BM = 207,900 inch-pound.




3. Use 1200 for the safe fiber stre<s n bendmﬂ for wood material.
Dmdmu the bendmg moment (BM‘ bv the s&t‘e ﬁbc.r xtreas (SFS)

. SFS
The formula for the section modulus of a rectangular beam is
1 .
SM - - 5& 22
6

Where b = breadth of the beam in inches
d = depth of the beam in inches.

Substititing in —— = -

6
dz = 173.25 X - = 148.50.
7

d = +/148.50
d = 12.18 inches.

The dimensions of the beam are 7 inches width and
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MEASURING LUMBER AND SLATE

Lumber and slate are measured in board measure. Timber used in
framework is counted as lumber. Tnnber, lumber, and slate are sold

by the 1000-foot board measure. This may be written as 1000 feet (EM)
But frequerntly, it is indicated by the single letter M. .

One board foot (FlGURE 46) is 12 inches square and 1 inch thick and

- : , LENGTMH (N FEET S
72° J'

T \
r2” / 8O0ARD
l FOOT
.‘ ~
L L _

< |

FIGURE 46

The number of board feet in dimension lumber is the number of cubic
feet multiplied by 12. The following rule may be used to find the number
of board feet in any dimension of lumber or slate.

RULE: Tzke the prcduct of the end dimensions in inches; divide by 12
and multiply the quotient by the length in feet.

FOR EXAMPLE: ”‘he number of board feet in a4 beam 8 by 12 inches
and 10 feet long would be:

8X12X10'
— — = 80 feet B.M.

12

Problem:

livestock feeding area. It i1s 150 feet by 36 feet. The fence is 6 feet
thﬁ and nalled at the top and bottom to p]eCCS of 4 by 6 1nch lu.mber ‘g

42 ,
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Procedure:

I. Compute the perimeter of the fence.
150 36 -+ 150 + 36 = 372 feet.

c?;; ' Find the total length of all the 4" by 6" timber used.
3 each for each foot of length. 372 feet X 2 == 744 feet.

3. Find the total length of the 2" X 12" §léﬁkiﬁg used.
372 X 6 = 2232 feet.

4. Find the number of board feet in 2232 feet of 27 by 12" plank.
-—Té-:: X 2232 = 4464 board feet:

4X6

12

X 744 - 1488 board feet.

6. The total number of board feet is the sum of answers in 4 and 5.

4464 + 1488 = 5952 BOARD FEET.
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MEASURING RAFTERS USING A STEEL SQUARE

Discussion:

Orne of thf’ niost useful instruments known to gmn is the ordnmry <tccl
square or carpenter’s sguare shown in FIGURE 47. It is made in vari-
ous sizes; the most common size is that with the ionger arm, called

the body, blade or stock 24 inches in length aand 2 inches in WJdth The
shorter arm, called the tongue, is 16 or 18 inches in length and | 1/2

inches in width.

t

The principles involved in usmg the

steel square are mainly those involved

in the solution of the sight triangle cmd
- of snru]ar triangles. One who under-

stands the right triangle can devise many

e am
{LLAALILEIATE 0N ;l

uses for the steel square and zan 1'eadJy PR R
see the prmc;ples undulymg the various

uses of this instrument given in the di:- » o

cussion:. : FIGURE 47

Up"o'r the 'o”rdin’ary ste'el q’quare are I“oimd mani figures, iéi‘iﬁé 1éﬁ§tﬁ§

explain these:

The steel squarc can be used to measure the rise of a rafter or to mark
off where a rafter should be cut.

Problem:

. Using a carpenter’s square, determine how long the rafter, illustrated

in FIGURE 48; should be: It has a run of 8 feet and a rise of 7 feet.

. FIGURE 48

44
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Procedure:

|. Determine the length of the rafter by using the carpenter's steel square

and a ratio of 1" b
Measure the linc drawn from the
8-in. mark on the blade to the 7-in.
o mark on the tongue. This measures
] about 10 5/8 in., (FIGURE 49) which -
1 is near enough for most practical
17 purposes. (By ihe right-triangle
% method,; the hypotenuse =
/ ) V8 = 7% = 10:63 inches.)

a
S

N v i This method can alko readily be ap-
4 ~ plied to find the lengths of braces

’ " supporting two pieces that afe perpen- -
dicular to each other; to find rafter
lengths, lengths of the parts of a

FIGURE 49 trestle, etc.

9.

The length of the rafter should be 10’ 7 /2" long.

3. To cut the level or slant at the

end of the rafter (necessary to

make it fit the part it rests o
against);, can easily be marked. '
Place the square as shown in ( _
FIGURE 50 and mark along ‘ , 1A
bottom edge. In placing the - ’ z.
square on the board, it is nec-
essary to only take the dis- 7
tances on the blade and tongue ¢

in the same ratio as the ratio - ﬁL/ /
of the run to the rise. To cut ' </\wmx & cuT
the top level, follow the same

procedure used to cut the

s

S
O

FIGURE 50




CALCULATING FOR ROLL PLATE AND CORRUGATED ROOFS
Discussion:

of ga*vamzed iron or almmmum FIGURE 51 illustrated that this sheet-
ing is usually purchased in widths of 2’ 6” and may. vary in length from
6 to 10 feet.

FIGURE 51

When co‘krugated sheets are lald for roofing, the edges are overlapped

This overlappingy called side-lapy’is usually at least one and one-half
corrugations which is approximately 4”. The top
sheet is la1d with the side -edge turning down-ward as shown in FIGURE 52

. X FIGURE 52
j | %
/ | , - 53




In addition to side lap, the ends must overlap as well. The flatier the
roof, the greater the end lap must be. Since two pieces of metal are
over-lappmg at a given point; that pomt will reqmre additional roof
framing. A good rule to follow for end-laps is ilfustrated in FIGURE 53.

12 rise per ft.. use 6" end lap
6" rise per ft., usc 9" end lap

1" rise perft. . use 12° end lap

7
2

12’
FIGURE 53

} Problemi:

A building is to have a pitched roof with a s:x meh rise per foot. One
Slde of the roof Wl" have a total surface ared of 20 X 40’ How maﬁ'y

they be?

-

Emcedm:e -

Calculate sheetng for vertxcal distance.

* 1. 2 ten foot sheets will not cover from ridge to eave and allow 6”
for end lap.

1
B
[

!

2. Thus three sections thh two end laps are reqmred (

20 + 6" + 6" = 21 feet:

3. Judge which combination of sheets will prowde 21 feet of vertical
djstance A good combination would be 9 ft. 4 6 ft. 6 ft.

4. Each vertical row would 1eqmre one 9 ft. and two 6 ft. lengths of
sheeting. S '

Calculate sheeting for horizontal distance.

5. All'o'win'g 4" for side lap; each 2’ 6" sheet covers 2’ 2”
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6. The horizontal distance for -ne side of the roof is 40 feet:

40 = 2’ 2" - 18.5 or 19 vertical rows to cover oneé side:

Summary

38 rows (both sides of roof) X 1~ 9 ft. = 38 -9 f

38 rows (both sides of roof) X 2 - 6 ft. = 7
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I:EVEI:ING AND CROP PRODUCTION
DETERMINING THE SLOPE OF A FIELD
Discussion. |
Due to land contour; one side of a field may be a differert helght The

slmp]est exdmpL, of a sloping fickds would be onc on the side of a hill.
Knowing the procedure for calculating slope is important when confronted

with problems in land drainage, Jrrigatlon or land classification.

Slope Is expressed in percentage and is calculated by multlplylng the
vertical distamice in fect by one hundred and dividing by the horizontal

distance in feet. The formula for slope is:

. H X 100
% . -
D
H - height in vertical feet
S slope

'ij - distance

A field to be Jrngated nas a head difch 1320 feet long on its hxgh side.
The difiererice in elevation of the two ends is 2.64 feet. WhHat is the

per cent of slope?
Procedure:

|- Determine the known values.

S = Slope
H = 2.64
D = 1320

5 Substitute the values in the formula and solve for S.

] H X 100
§ = —
b
B 2.64 ft. X 100
S = =
1320

S = 0.2% slope—Answer

This means the land falls at a rate of two-tenths of a foot for each one
hundred feet of horizontal distance or .2 X 12 in. = 2.4 inches per 100 feet.
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COMPUTATION OF SEED CLEANING COSTS

Discussion:
Farmers clean field-run Seed as an important step toward improved
crop product10n This cleaning removes dirt; stones, weed sceds;
chaff, etc. It can be done either mechamcally or by hand, using a
sieve-like device:

Problem:

A farmer purchases 2,000 Ibs. of field-run wheat seed at $2.50 per one¢
hundred weight. He hires a persorc to clean iHe wheat at a rate of $2.00

per héiir The jOb takes 3 hours to uomplete Aftgr cleam'*;:, 1t 15

seed after comxderatlon of the costc mvo]vecﬁ
Procediire:

1. Deterimine the ccst of the seed.
2,000 Ibs. seed purchased.
160 1bs; = 1 hundred V\elpht
$2.50 == cost per hundred weight of sced:
2,000 = 100 = 20 hundred weights purchased.
20 X $2.50 = $50.00 total cost of seed.

2. Determine the cost of labor involved.
3 hours labor

$2.00 per labor hour cost
3 X 8 2.00 = $6.00 total cost for lador:
3. Determine how miuc seed was left after cleaning.
2,000 Ibs: — 400 Ibs. = 1600 total seed remaining after cleaning:

4. Determine the cost of the cleaned seed.

$56.00 = 1600 Ibs. = $3.50 cost per hundred weight of
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VOLUME OF A PILE OF GRAIN
Discussion:

Grain, dirt and other materials are often piled on the ground. These
piles are usuaily in the shape of a cone. To determine how much
volume a pile consists of will require use of some elementary algebra.
Once the volume of the cone is known and expressed in a particular umnit,
its weight can also be determined by using Volume/Weight tabies.
The formula for Volume of a cone is:

V = 1
= Volume
= 3.1416
== radius
height

= R«
]

Problem:

—

Determine the volume and hulled weight of the pile of unhulled rice,
illustrated in FIGURE 51, when the per cent of recovery is 7Cj;of the

,,,,,,,,,,,,

FIGURE 54

Procedure:.
1. Determine the value for h expressed in feet.

h = 30" = 2:5 feet:

o

Determine the value for 2 expressed in feet.

-
Il

oo

tx)\l =

r = 43" or

P 437 X 43" = 1849 sq. in,




3

Substitute the known values in the formula and solve for V:

1849 o
=1.047 X — X 2.5
144

<
i

V = 1.047 X 1285 X 2:5

V = 33.6 cubic feet/volume of unhulled rice.
The weight of the rice is 36.2 Ibs. per cubic foot.
Determine the weight of the rice in the pile:

h

36.2 Ibs./cu. ft. X 33.6 cu. ft. = 1216.3 Ibs. total we . of
’ unhulled rice.
Deteriiine the per cent of recovered rice.
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ESTIMATING YIELDS

Dlscuqslon

People engaged in agriculture often need to estimate the yield per acre
for a given crop. Thesc estimates aid in computing storage needs,
labor reqmred for harvest, differences in test plot production and pro-
bable income from a crop. A close approximation of potential yield
can b° found by harvestmg a small 1ract10n of an acre. The 'tarveqted

to pounds per acre. There are Several methods used to estimate yields.
For this réason two problems have been included.

Problem:

- Estimate the yie'd per acre for hybrid corn planted in rows 38 inches

apart. (Assume that the row being sampled has 19 irches on each side.)
Procedure:
1. Randomly select two rows and pick corn for 25 feet.

(Assume 51 1’6 p"o’t'tti'&'s o? corn are coilecied.}

,,,,, 38 L o
2 X 25° X — = 158.3 square feet.
12
3. Coripute what part of an acre the sample represents.

158.3 sq. ft. o
S ————— . .00364 acres.

43560 sq. ft./acre
4. Calculate the yield per acre.
o 51.1 Ibs.
Yield  ————
.00364 acres
Problem:
A circle 2.355 feet or 2 feet 4 1/4 inches in diameter is used to check
small areas of wheat ylelds The circumference is 7.398 fect or
7 teet 4 3/4 inches. The area of the circle 1s 4. 3560 squarc fect or

1/10,000 of an acre: Assuming that 12 ourices of wheat is harvested in
this circle, what i§ the estimated yield per acre.
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Procedure:

l:

!\) |

Twelve ounces (12) is the yield for 1/10,000 of an acre. Calculate
the total yicld for one acre . -

12 ounces

— - 0.75 pounds in 1/10,000 of an acre.
16 ourices/pound
Yield = 10,000 X 0.75 = 7500 lbs./acre.
Sixty pounds of wheat equal one bushel. Calculate the totat number of
bushels for onc acre.
7500 lbsjacre . ,
————— = 125 bushels/acre.—Answer,
60 1bs/bushel

Bushels per acre =
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DETERMINING THE PERCENT OF ELEMENTS IN FERTILIZERS

Discussion:

Fertilizer is composed of various elements. Each of the elements in
a given unit provide the fertilizer with certain characteristics to do a
specxﬁc 5ob The percentage of any element in a F rtllxzer cm oe cal-

will explam what the given fertilizer is composed of and what it is sup-
posed to accomplish.
Problem:
Deterniine the elements in ammonia sulfate fertilizér with a purity of 99°/.
Procedure: '
| Obtain the chemical formula; in this case, it is (NH9® - SO*

2. Atnd.lyze the formula to determme what each unit of ammonium

4 units of O (oxygen)

3. Referring to FIGURE 55 determme the atomic weight for eaeh
element. Set up a table as follows, listing all elemeiits in the
compound the number of umits of each and their atomic weights:

ELEMENT No. OF _ATOMIC TOTAL
UNITS WEIGHTS - OF EACH
Nitrogen 2 X 14.008 - 28.016
Hydrogen 8 X 1.008 = . 8.064
Sulfur 1 X 32.066 32.066
Oxygen 4 X 16.000 = 64.009
TOTAL = ..  132.146

there are 28.016 pounds of elemertal nitrogen, 8:064 pounds of ele—
mental hydrogen, 32.066 pounds of elemental sulfur and 64.000 pounds

of eiemental oxygen.
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ELEMENT SYMBOL ATOMIC
WEIGHT

Aluminum Al 26:89
Boron B . 18:82
Calcium _ Ca - 40.68
Carbon ’ c 12.001
Chlorine cl ' 35.457
Cobalt « Co 58.94
Copper Cu 63.54
Fluorine F 19.00
Hydrogen H ~_1.008
ledine L 126.91
Iron . Fe 55.85
Magnesium Mg : 24 .32
Molybdenum Mo - 95.95
Nickel Ni : 58.71
Nitrogen N ‘ 14.008
Oxygen O 16.000
Phosphorus , P 30.975
Potassium K 39.100
Sodium Na 22.991
Sulfur S 32.066
Zine Zn 65.38

FIGURE 55
_ _ ATOMIC WEIGHTS AND SYMBOLS
OF CHEMICAL ELEMENTS USED IN FERTILIZER
Determining the percentage of each elenient in the fertilizers is
solved by dividing the total of each element by the total weight of
the ammonium sulfate as determined in Procedure 3:
28.016 L
~ Nitrogen: —— = 21.201%}
132:146

B 8.064 .
Hydrogen: ———— = 6.1027%
132.146
. 32.066
Sulfur: ———— = 24.2667;
132.146

I
i

) 64.000
Oxygen: ——— = 48.431%;

¢ 132.146
TOTAL. 100.0007;
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5. The values of N; H; S; and O are for 100% purity: Moisture,
dust or any impurity may lower the 100% purity. As is the case
with the problem which has a 99% purity. To determine this lower
purity, multiply the element percentage<by the purity percentage.

21:201 X .99 = 20.989%

6.102 X .99 = 6.040%

= 24.266 X .99 = 24.021%

48.431 X .99 = 47.946Y%
98.996 = 99%

O wiT #
I

I
il

& o




COMPUTING ACRES IN A FIELD

Discussion:

of acres in a field. This could be necessary in determining the total

yicld tigure of a crop in acres or in allocating the amount of acres in
a field te -plant in specific crops.
There are several ways to determine the acreage in a field. All of the

Procediire:
1. Test the known values:
L = length in feet (1320)
W = width in feet (1986) -
A = acre {| acre == 43560 square feet)

Substitute values in the formula and solve for A.

1o

) I |
A

i
I

- LX WX —
‘ 43560
1320 X 1980

43560

2613600 X 1

A:: EpSenap

43560

A = 60 acres
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CALCULATING ACRES PER MILE FOR A GIVEN WiTH

Discussion:

Tractor speeds are usualls y calibrated in imiles per hour. When ik
speed of the tractor and the total distance travelled is knowi, Jt is

1c]at1ve]y easy to determine the number of acres covered for a spes-

fic width of land. Knowledge of the number of acres per mile for =

specific width of jand can be used for sweral things. Tiey inchicn:

I. Calculating the amount of vaste land, a d itch my occup?y I v o

2. Help establish the amount of ‘‘ overlap ” a tractor shotiic have o
field for maximum efficiency.

Tha formiilas for calculating the acres per mile for a given width =

Acres %’&ﬂiﬂ X Lwdth in feet
43560
] 5780 feet
A'g'rés es per_mul 'm'jlc §——— X Wldth in fee
43560 feet?
— 121212 X width in fect
L121212 o

. = —— X width in inches
: 12
\ = 616101 X Vvld h in inches.

Problem:
Two tractors are tmvellmg 4 miles per hour. One driver nus

~ lap of 6 inches. The other driver laps 18 inches each time
field. Not considering turning or stops what is the dificrence in wims

done by the two tractors in a 10 hour day?

Procedure:
1. Determune the total miicage driven.

4 MiPH X 10 liovirs =— 40 miles.

3. Petermine the differeiice in overlap betwera thic two rusion.

18 inches — .6 inches = 12 inches.




3. Calculate the amount of acres covered in forty miles for a width
of 12 inches. '

101010:

A = 4.844 acres difference.—Answer.

N




CALCULATING WEIGHT LOSS IN. DRIED GRAIN

Discussion:

Fruits. vegetables and grain contain varying degrees of mois-

ture. One Viéé}'lﬁitiiié of preserving these crops for storage is to remove -

some of this moisturé. In developing couritries, it is important that a
farmer realizes that removal of this moisture is also a removal of weight

and sometimes volume.

Problem:
2000 pounds of 259% moisture grain is dried to 159 moisture. What is
the new Wéight of grain and moisture when dried to 15% moisture?

Procedurc:

1. Determine the total weight of moisture in the zrain.

If the grain were dried to remove all of the mcisture, it would waigh
1500 1bs. .
‘The 2000 lbs. of grain is equai to 1%} weight or stated differently:

!\)‘

1506
—— X 100
85 -

Il

100%
100% = 1764.7 Ibs. weight of grain containing 15% moisture.
3. Determine the amount of moisture ‘weight still present in the grain.

. 1764.7 1bs. = 1500 1bs. == 264.7 ibs. moisture.—Answer.

ra

”
A
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UNIT E—PROBL2MS RELATED TO AGRICULTURAL MACHINERY

PLTYL GTAR AND P'{O(“KET SPEEDS

Dbcusslon

“he relation of seoe anid soden of driving and driven geaf wheels 1s the

fovdsnocaleult dne for gears; the dizmewes

same as those !
of the pitch circic or ive number of 1o <th may be use

S
1 e Y o
OdS PCtUssaly.

A worker houid oo able to deterininie quickiy ard securate!y
the speed of : Gisraohine and to And ihe size of xogery or puaiiny
so that the shit of niechine may run at the desired speed. '« shoudd

master the princinles ruics wnd formulas vsed as well s hnow how o
¢mploy theri.

In d.”§ study of pullevs orogears the o umeter and the u'u‘r'um S pur
minutc of both * fving tnewer, s ol and the driven (too!; shaft arc
of rtmdzvnemal impartanse. Frequendy the RPM’S on agricuitire machi-
nery is expresse »d in the number of Dounds of a product iike fertitizer,

is being applicd pav minute. Power may. be conveyed from thc power

chaft to the tocl -t by Delis by wcars, or by chains.
- b

I{ should be understoed that the revolition per minute ol the tool, or thc

dmount of nwiterial being mp‘]ed may be changed either by changing

revolutions pu nrudte ub mu driving shaft (as spcuinm L‘.p He engine
in a car) or by <luinging ‘e ratio of the diameters of the pulicys on
powcr shaft and o ool smh as skifting gears in a car):

Problum

A chain driven ..oashall deives a feed shaft on a fertilizer 4}1'1‘@;16\0‘_ 7
Sprockets B, ¢ wnd Uy s shown in FIGURE 56 can be ch a necd to ddjist

the rate of a;ﬁpiicinicin of fertilizer.
Sproc}\ct AL 4 S5 Lot sprocket. s atiched to the drive wheei. - Sprocket
B is an whtu.n tooth sprocket and can bt cxchdnned for 1 nine tooiit
xpmckct on the driven Shid of thie shatt. (Splockcts d\’d.nlt)l" for chunging
C on the drive cnidd of the jackshaft) and P on the feed onati wre as follows:
L ond .
Twa 8 tooth: one each 5 6.7, 10 diid 11 tooth.
, n
65 +
O
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FéGU}i% 56

The apnlxcamv 1S sct up wﬂ’ﬁ a six tooth sproc kei on A. an cigh:;cn
tooth on B, an eileven o on C, and 4 five tooth on . The wate being
applied; 330 lbs., is 43 1bs. 00 Iugh What changes in the rive shouid

pe made? The p'n,scru setting for 1.a.te of distribution 1s 3Ju les. It

shiould be 330 — 43 - - 287 Ibs: ,The basic fermuia for 65 v)romcm is:
A C

Revolution of drive wheel X - X — == Revciution of Feed Shaft.
B D

: 13700
330
2. One revoluiion of the drive wheel sprocket A, will pass six seeth.
thie ack-shatt will rotate — = = revolution.
18 3
IT the eighiven tooth sprocket is replaced with a nine tooth: the
shaft will rowate - - revolution: Tins would double thc oiitput of
9 3

the spreader.

3. Sprocket €; on th¢ driven end of the jackshaft, which has rotated

1 o i 11
= revolution wili rass — teeth or 3.66 tecth. -
3 3 B : 79
‘ 63
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—

3.66 111 1

The feed shaft will rotate — o1, — X - - . .733 revolution.

'\I'I\I

5 3 5

4. The new soced should be 137 less.

160 — 13 . 87% .733 X 87 .. .€38 revolution; the desired rate.
A C 6 11 A G

,,,,,, 2 o

— X = ==X= = 733 =X — = .638
B D 18 5 B D,

5. Usiu, :he closest sprocket ratio avaiiable, changing D from 5 to ©
6 N 11 B
teeth gives — X — = — = 612

18 6 18
.638 — :6i2 - .026 revolution lower than desired:
26

— = 4.1Y% low:
3

N
oD

o 6 10
6. Changing C from 1 to 10 gives — X — =
18 5
;6?6 — .638 = .U28 revolution too high —- = 4.49 high.
638

’\).\\‘ Ny
i
1

Note:
These two choices are only one tooth apart. Therefore, they are the
smallest change possible. Both are closer than the 15% error of the

b4

present setting.
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CALCULATING THE AMOUNT OF FIELD WORK A TRACTOR CAN DO
Discussion:

field work a tractor can do ir. a giver périod of time. Such oceasions

could be while estimating the amour. »>f tractor time desired; finishing

i job or in checking the efici=noy of tractor work already completed.

Two values must be .« .~ o calculate iractor work. They are: the

specd the tractor will *»iv. in a given time and the width

to be covered. The .- ula to calculate tractor work is:

A = W X MPH X

A - acres/mile 528C fzet = | mile
W = width 47750 square fzet == 1 acre
MPH - milc: houar T

,,,,,,

= me

;P;roblem:

A ten foot disc is pulled by a tractor at 4 miles/hour for ten hours.
Allowing 17.5% of the *ime fcr losses due to stops, corners, laps and
service to the tracior or uiscs, how many acres of land were worked?
What was the rate of work in acres per hour? '
Procedure:
I. Determine the total amount of acreage .hat could be worked in 10 hours.
, . 5280
A WX MPHX — XT
- 43560
o o 5280 .. .
A0 NdL X —— X 10
43560
] 5280
A 400 X — —
43560
A 400 X 121212
A - 48.4848 or 48.48 acres.

actual amount of acreage worked.

-

t 2
I
0O
&
g
=
3
j
5
~+
o
5!

48.48 X $2.5°, - 39.999 total acres worked. —Answer:

(U]

Determine acres per hour rate:
39.999

3.99 acies per hour.—Answer.

6

10

¥




Tiscusaion:
@ crep is dmmmunw (He coreet numner
There wre several methods and tech-

’Jc stzd. method is to compare the gmount of

Higues zn;:i

seed cu SHIRIEY P"”Hi-::d seeding with the figiice mlwl ated to be
secded i$ & vood method and is used in many paris of the rorid
W heil thed | dSF‘C there are conditions which carn affect the soobog
rale and Y oic érrors.  Usually, these erfers are noi i

than 27 '

eCding caulpnichi S o sois

; the n:acmne ovelr a kiown “iirdance widd thoa

ared.
RO B
TS I w4 LR 1y
Adive foot v nowered By o omch ewenmferenes drive
Sheell Sy poune: s peroacre shoald o ;u;;:.:, i5 the Seud deitl
properly calibrated to @ fues o reguired rdty o acding 7
Procedure:
R = o o meake Lo
i, Determine he number of turns the soei l;,n Wil have to make wo

S 43560 sg. v | oacre.
43560 - |
——— o R712 feet of travel required to cover 1 oacr

hi
¢

2. Caleulare e number of feet drive wheel will huve w ravel to
déliver 60 ips. of seed for 1/i00 of an acre:
1 )
'ff;’ kh ;/17’ ?\712 ff..
106
3. Caleniate the amoint of seed which «ould be deliverea through e

<

oot
arill in 1,100 of an acrz il it is calibraced for 60 pounds per dore

1O6
6 X 16 cunces = 9:5 ounces of seed per 87.12 it.
4, isvicrmine the number of turns the drive wheel will it 1o cover
17100 of an acre.
66
O
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In actual practice, at this point, the seed drill drive wheel would be
turned over 12 times. The seeds would be collected, weighed and
compared with the desired amount. In this problem, it has already
been established that 9.6 ounces of seed arc being applied every
[1.88 turns of the drive wheel. Thus; tlie answer to the problem is:
Yes; the sced drill is properiy calibrated:
9.6 0z5. 566 60 ks

— X {00 = —— = —

1180 1 acre

l

11.80 turms
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CALCULATING BELT DRIVE RATIOS

Discussion:

Many agricultural implements ars belt driven. To £rd the number of
revolutions ’Of,f, ,?,drjven pulley in a given time; multiply the diameter of
trhr'e”d'riving,pullrey by its number of revolutions in the given tine and
divide by the diameter of the driven pulley.

Problem:

A new grain drill is not seeding enough grain per acre. Its present ratc
is 10 to 40 Ihs. per acre: 1t should be seeding 30 to 120 lbs. per acre

FIGURE 57

The drive pulley on the drill is 18 inches in diameter: The drive shait

has a 9 inch pulley. One revolution of the drive pulley will pass 18 of

belt in one revolution: :
Procedure:

|. Deternine what new speed relationship is required to seed 30-120

" 1bs. of seed per acre:

7 X 18X 1 =

9 X R:

~z

oN
o




5. Determine the revolutions for R* of the 9” pulley.
718
R? ¢ —
79

R? . 2 revolutions or a 1:2 ratio.
3. The new specd must be three times the 1:2 ratio.

4. One of the pulleys has to be increased by 3 times its present size.
Since the large p.llley is now 18” a 54 inch pulley woula be reqaxrpc

,,,,,,,,,

proper ratio or the &mallex pulley has to be decreased by one-third:

Sirice a fifty-four ‘nch pulley (3 % 18”) would be too large for the drill,
a smaller pulley as shown in FIGURE 58 should be used.

FIGURE 58

Note:

Caré mitist be tiken to keep the belt pulleys large cnough to-have enough
drive surface.




DETERMINING HORSEPOWER MOTOR RATING

Ea

Discussion:

The term Horsepower was first used by James Watt the inventor of the
steam engine. He ascertained that a London draft horse was capable of
domQ work, for a short time, equnvalent to nftmg 33,000 Ibs., 1 ft. tugh

in 1 minute. This value was used by Watt in expressing the power of his
engines and has since been universally adopted in mcchanics.

The expression foot/pounds is used to denote a unit of work. It is equiva-
lent to a force of 1 pound; acting throtigh a distance of | foot, or a force
of 1/2 pound acting throu;:h a distance of 2 feet or 1/10 pound through a
distance of 10 feet; etc. Horsepower is the measure of the rate at which
vork is pCI‘fOflﬂLd One horsepower s cquivalenit to 33,000 foot/pounds

per minute, or 550 foot/peunds per second.

niumber of foot/pou.nds of work per minute

i e s
33,000

Ifi electric motors. the formula would be:

volts X amperes

749
Problem:
What is the smallzst size of electric motor that could:

A Ratse a stone leck weighing 3 tons; to the top of a wail
40 feet h’jgh in 2 minutes?

Proc idu'r'e :
A. To raise the stone block.
e 6000 X\ 40
1. The number of foot/lbs: per mun. 18 ———
2
5. Subsiituting values in formula and solve for HP:
6000 X 40 7
Hp = —————— _ HP 3 — Answer
2 X 33,000 11

70 77




B. To Pump Water
I. Tables indicate | BBl 4211 cu. o
. 1 cu. tt. of water weight is 62,5 1bs.

[Eo N

Calculate ilic (ol nimber of ¢ ft. of water per hour,
10,000 X 4.211 42410 ft.+/hr .
3. Ciiletilite thic totdl welahit of Waedr,

12010 X 62,5 2.631.875 Ibs.
3. Substitute the values in the formula and selve for HEP:
2,631,875 X 45
60 - 33.000

HP 59.8 or & 60 HP motor. Answer
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CALIBRATING ASPRAYER

Discusston:

Spnwu\ are usually pulled by a tractor aned hdave \DIH\L lodded by -
pl\\ \\thh mmntmnx A c,un\ldnl pu\\uu dl llu \pm» lID\ llk \pmyciz

pu\xui over smuhL dn\la we.  To gain accurate restilts, llu tractor
motor and ground speed’ must remain constant. In wdaddition, thc tractor
must be operated in the mxm aedr as tised o set the sprayer’s rate of
application.
Prior to actudl pesticide application. many tractor operators find it a
good practice to calibrate the sprayer using waler.

Problem :

—_
A larmer wishes o apply « pt.\‘ludt, Wik 1o his crop. The rate of appli-
cation should be 25 gallons o mix per udaere. He will use a tractor \i'iih
a0 20 inch spray trip.” Wiiit procedures 'will he have to follow to dchivve

(his rate of application?

Procediiic

J. Select @ tractor speed suitable to conditions.
2. Calculate the number of w heel turns the tractor/applicator \\1”
~revolve In 100 feet.
3. Calctilite thic number of acres in ihe 199 X 207 test arvi.
L X.W X —— acres ~ 100 X —.X .000023 - .00383" acres
43560 12

z:allons is to be dpp],lcd per acre. _

55 X 00383 .09575 gallons will be applied:
()9375 gillons X 128 ounces per gdllon = 12.26 ounces.

5. Pull the sprayer and coilect the amount dispensed ﬁom one lip for

onc hundred fect. Compare the amount collected w1th the amount
needed. Make any necessary adjustments to regulate the rate of

application.
6. Altcr complctm;: a ﬁcld n is \VJSL to chcck thc acres COVP “ed

total gé116ﬁ§ used

Rate per dcre _—
total acres covered

72
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woexmple:
303 gallons used

2 acres covered

Rate

It 25 gallons per acre were the desired rate; the actucl application would

_Note.
A rapid inethod toi caletilating the application rate in ounces [tom a 20

inch spray tip per 100 feet, is to divide the gallonage per acre by two

|
{2
W

and subtract 2

vt On
1

For Example: At 25 gallons per ac
1354 (L02(12.5) .25 - 12.25 ounces per 100 jeet:

|

10

Q



. _ UNIT F - PROBLEMS RF .ATED TO GENEXAL
AGRICULTURI  ORMATION
L ATRMOM  AND TEMPERATURES

wo Kinds of thummm P8 Are i Common usc: The Falireniheit, which
is used for u)mmnn pur soses; has the |lL,L/HlL poiit Hiarked 32 degrees,
and the boiling point mar ked 212 degices. The Centigrade. which is used

for scientific purposes, .8 the freezing point marked 0 degrees and
ihe boiling point mdll\c 100 degrees:

, ' On the Falirenheit scale, there are 180° (317° 32 ) between the i'r’cczing
point and the boiling pomt whereas on the Centigrade scale, there are

100 degrees in the same space. Hence 180 degrees of the Fahrenheit

scalc 100 dcuucs ol the Centigrade scale. Thesc relations dire shown
in FIGURE 59.

~ P
A
212°F =
2207 100°¢ Ui 1500¢
S N , / 212°F mEIgEoCNGl]
The formulas for . rting 190 |} i~ °°
R . o 166) = 1 - 80
e fe S T / 176 -1
one s¢ie to the ot o 180 -H l_ﬂ.: 70
/ i50 -|d o
! 1“3 -1 H~ 60
R 150 -1 .
C (- 32) 120 - 1h it °°
6 110 ~1f1 80
J : 30
o | x
F - C -1 32 -
5
FIGURE 59

A temiperatuire of i76 degrees T i eco  .u. What temperatur- s this
on the Centigrade scale? ‘
Procedure:

[. Sclect the formula for coaverting Fahrenheit to Centigrade.

74
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2. Substi. © o ovaizes in e ooaula and solve for C)

‘Ui
o
~—"

C - - (i =

AND T

C = (176 - 32)
9

C o Answer.

582




CALCULATING SIMPLE INTEREST

DiSCussion :
fRicrest i< money That is paid for the vae of money. 1t is usually reckoned
o certain peroont e per suar o Uie base onowhich the interest s cadeu-
lated i~ calicd e principal. Inoreckoning interest, time fas o be wken
Dte decotnt. The imrerest onowoson of money for oyear at ooecrtain rate
Cothie princinal et the rare: Tor 2 yedrs: o0 is Lwice ds mueh:
A neTioG i Gods o dnterest for o ey multolicd by the

0w

LAle i yeilis.

D Gands tor Principat, §ooor interest, RKodoy Rate ane T for

. . )
' [ R

Shoeoin Years, dhie intercit s founa

°

N firiner Dorrews S 7000 from oa moncy seider for 2oedis and seven
Goonils, The roney dender s charging N piterest. . biow much money

S0

will the rmer

Procednie:
LA

ars, (ut A0 davs fo o month tor 12 months).

SeRaiute o eens in formuid

I S 155:00 totul interest to be paid.

4 Tho fSoemer will repay 8905.00 Answer.

(< 730 principdl plus S 155 interest).

76 53
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TABLE 2—USCiul Nunibers

I oer. £ of water weighs 62,5 Ibe @pprox.) 1000 oz,
I cals of witer weighs & 1.3 [b. (approx.): -
I atmosphere pressure 14:7 Ib. PITOSGL i Zile Ib: ner sqq It
I atmosphere pressure 760 mm. o meseun
A coluimn of water 2.3 ft. high ~ a pressure 0 1 1b. per sq. in
Fraals 231 cusing (by law ol Congress). ‘
I cu. 1t 712 ¢ 11 ("pbrd&) or; betii, 7. 48 Qi al.
Doeu. ft. 35 T FPProOX.).
| Wby - 4:211 cu: Et. (small barrel) |
[ bu. 2156:42 cu: in (by law of (onuw) -1 24440—cu: ft:
I b 5,"’4 cu. L. (approx.). .
[ perci 24\,4 cu. fr. but usually taken 25 cu. ft.
b 254001 mme (approx): :
f1. 30 98 oem.
Poim 39,37 Qi (b liv of Cofigress).
i 1b. Gavoirdupois) 7000 grains (by laswv of Congress).
[ b, (tioy of <, sthecaries® - 5760 grains.
I eram 15,432 grains.
I ke, 226362 1b. (avoirdupois). -
- I ter [.05668 yt. (liquid) 0.90808 qt. {dry). 7
I at: (haquid) 946:358 ec: - - O 9402‘38 liter: or cu. dm.
aiordiyy o L1I0E 228 ceo ¢ 1101228 qers, o ol din
: 355
Pi— 3:1415926535867¢ . 3. 1416 —— X177 (all approx:)
113
radian 57 177 4480 57.29577950
1 0.01745329 (radians) |
Buse of Niapicrian logarithims ¢ = 2.718281828
log ., ¢ 0.43429448 ol
log ¢ 10 2. 30258509
l hmxcpn\\u sseeond 550 ft.=1b.
1 horsepor cr-minute {33,000) {t.ib. -
V72 o 1.4142136 _ 3 = 1.7320508
] i_gOUbb Vo= 24494897
B3 = 1.2509210 33/ 3 o= 1.4422496
79 .




TABLE 3—W.ighus
rClgis

Avoirdupois

————m

| unce (07.) 4375 grains

pound (ib.). ’ 16 vz,
b = 7000 grains
[ 1b: : . 453.5924 grams
I shiort ton 2000 1bs.

<hort ton 907 2 knogfmﬁ.\’

fong ton 2240
long ton = t()ib Rllwrl.m

long ton LGIENY meiric tons

[
| mctric ton ‘ 22(;4_7 e
[ metrie ton 0:58421 Long s
L ométric ton H00D Rilogran -
[ oiootiie ton =6 702 maunds
* bodogram 3.20267 pounds
¢ nound , U.45339 Rilograin
L niavid 82.257 pound-
ioaund 37.32421 kilog:
{6 kiosrams (Some countries; I quintal
100 1bs.) e
| penny weigh 24 gidins’
7. 20 penay weigiit
ooz, B 480 grains
I ib: 12 oz,
1 1b. - 5760 grains

Apothecarics

1 scruple 20 giamns
1 dram = 3 scruples
1 o7z , 8 drams
1 1b. 12 oz
i oruinois ihie same weight in all three systems of medasurement

O
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TABLE 4—Weights of Substances

“roduct

P r————

Apples

Burley

Brich Work

Coal

Cobblestone .
Concrete

Corn {(ecar)

Corn (shelled)
Cotion (bales)
Cotton (seed meal)
Cucumber

fgg P]d"t

Flint Rock

Granite

Gravel

Gasoline

Huy (loose)

Hay (bales)
Hay f(chopped)

lee

i imestone (solid)
| imestonie (groand)
~iolasses

Nolasses (in barrels)

Potatoes

Potatoes (sweet)
Rice (rough)

Rice

Sund

Sand Stone
Snow {iresh fallen)
Tobacco (in bales
Water (at 70°F.)
Wheat |

81

Approsinuate Net Weight
An Pounds per Cubic Foot

165
172
100

=
A

Y

e [
SRS qu il (S N

D
L BN D200 o (o
I~ 00 OtV Ly

SR A
N0

-~ OV L >\
Lh 20



TABLE 5—*List of Eguivalents

| mile per hour 11467 fest per second
I mile per Hour : RE feet pei imiitlite
| nile per hour ' 0. 447 metery p’cr second
I mile er minote
? foot er mintite ) [)g, \CC".:
[ U.S, wallon per mile 23300 diters per Kin.
| . oner sg. i 00703 kg el s en.
[cur o wat 62.43 L\,::g,z: in los:
I ocu ft.wa. - 28.32 weighe in ke
Do T = (7.252 Litoo. leries
I LS galle - aer N SowloLn b
Fohp (LS oA e by
' ap. (W]CU‘N‘) 7oL oL el ool
Php. (metric) o T RNy
Pohop: (U2S) S50 0 s cerosecond
tohon (US) hour - g 74T Gl ansT Thot
| inch - 2504 milinclers s
I foot 0L 3dE met
| yar 0. 9134 wmeters
pomile L6093 Difumeters
I knot PoST rades
Iosq:on. 5:4516 s om
I 8. 1. 0.0929 5q. .
by, sd. (. 8361 s
i cu: in: : [6:547 ¢ o
| cu. ft. 501283 it m.
i cu. in. 0.0G36 irap. gellons
I cu. in: : 0.00433 U:S: galions
| ocu. ft 6:229 i, wdlions
] cu. ft — 7.481 LS. gallons
I cu. fi 28.32 hters
| imp. - 12001 U.S. gallons
I imip. gabion o G.5460 liters
i U.S, padlon - 37850 hiters
| tJ:S: gallon . == 832 imp. gallons
I hp. US. 33000 Sot-pounds per min:
I kilowatt hour [.341 herse-phower hours
I acre foot of water lifted 1 foot [:372 1 c-power hours of work.,
| acre foot of water lifted 1 ivot = 1,023 nioawartt hours of work:
82
55
Q
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TABLE o—List of Equivaicnts for 'v"oiun_y

One Acre Inch 3.630 cubic fect.
27.154 pallons.
1/12 acre foot.
one Acic Foot - 43560 cubic feet.
325,851 gallons.

One _Acre oot

ol” Walter Capprox. 2,.722:500 pounds:
Oic_Asie |

ol Soil . approx: 4:000;000 pounds:
ne Cubdic Foot 1:728 cubic inches:

7.487 (approx. 7.5) gallons

Weight (approx.) 62.4 pounds. -
(62.39 at 55°F.; 62:30 at 70°F; 62.00 at 100°F ).
one Gailon - 231 cubic inches: 7 - 7
0.1336  :upic feet, weighs approx. §8.33 pounds.

Ruite ol Flow Uaits
Oné cibic toot per sceoiid 448 .83 (Approx. 450) ¢ lons per minute
| acré inch | hour and ) seconds (Approx.
[ hotir), or 0.992 (Appi . |y ac-c inch
per hour.
| acrc foot in 12 hours and 6 minutes (Approx:
12 hours); or 1.984 (Approx. 2 acre feet per
dav (24 hours). 2
one Gallon_per. Miniiv . 0.00223 (Approx. 1/450 cubic foot per second.)
- o = | acre inch in 452 .6 (Approx. 450) hours or
0.00221 acre incli per hour.
=~ 1 acre feet in 273:3 days or 0:00442 acre foot
, per day:
== | inch depth of over 96.3 square feet in 1. hour.

Qric_Million Gallons per o ,
Dy — 1.547 cubic feet per second.
=  694.4 gallons per minute.
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TABLE 7—Flow Oser Rectungular Contrieied Weirs i ubic Feet jr Secoiid

Heid
in ft,

Hei

niches LOmot LSt 200t 3.0 feel

appro

e e i b i
B e S S

F

i
i

Gt dngth (L)

l

\

Flai in ibic st pér sicond

16 s 048 00212 03I
O VR 8 T S 1 T
{ 0.137 0070208
{ 0.133 023 0302 0.470
It 0,172 000 10y 0.
16 0. 14] | IR 058
I6 0.0 .3 TN IR R
f (.20 Hoadh o A 0 poE
¢ R 1S N U (VR 1]
.27 307 T O AR
N ()43 () 335 (-RY7
RN ()47 963 (195
)38 A N7 [
AR 0o 0. 723 | (9
{40 874 (ORI
(40 0.4n I [
(428 (.20 SR P
(.45, 0. -l .00 R
(1.477 0,71 TR 4

\ I.A
0y 07 .02 Py

At A e L T 4 BB 1 1 oL gy i o = VPR PR LT Y s 0 b

1.0 feel

0.9
0.539
0.629

0. 701

0.7%
SR
(1]
|0

] I
AERY

Y

N
2
i3
|
}3

ol

)

|65 °

17
|8

[.Y3

0.427

For cach
additronal
foot of erest

In excess

of 4 feet

(approx.)
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TABLE 7 (Continued)=Flow over Rectangular o eted Wel.. L e Second

‘. | Crest Lo fL o _
| ~ For each

R e additonal
o nchs L0foot LS Ret 2000 C30fet 40Tt f(i)r(:teg(itgsm
o APpIos: | Y
appro . . I e of 4 fect

Flow i ccic fee per second . pprot)

0T 161 } TR

.76 0.5
l 2 0.0
|

o s N =

2.4 0.6

f
|
|
| 760 0.

, | |
.o 0w | L
).t I

.6
l
)4 34 0.957 ¢ ' 1

\.DO“\_[C)\
JLaSN

S0 4 310 (KT K L LRGN Y 0.6°
0.3 15106 .56 Lot LA ORI R 0.7
0.37 4716 0TI VN P 0 2 0.74
(.38 4916 0. 745 13 psioo aw Al 0.78
0.3 101 0,774 .17 .57 2.7 T 0.8
|

10 L1306 0.804 L L ey nde 03 0. 34
U 11506 0.833 .26 L6 8 N 081
0.4 5 116 0.463 130 R 3.5 0.89
.43 § 316 0.8 .35 L& 0 M 3E 0.93
0.4 511 0.9 .40 .6 18 0 3 0.97

! » !
i 190 ' B

193

(s 538 0055 L4 |9t | BN R
G 5172 0,585 [.49 2 300 0 408 102
0.47 5 SEA R T S W SRR R 8
0:4 534 .03 1.59 BRI S L0
0.49 574 | 08 NS IR KN 5 LB
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LT T —ow over Reelanzuke Contzad Weirs i Cibie Teer per Seoond

- . ]

Crest Length (1) R
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TABLE 7 (Coiliniiedj=Flow over Rectangular Contracted Weirs in Cubic Foet per Second

Crest Lenath (L) ror

Heud Had | S additonal

Wheel - iniehes LU Tt LSget  20fet 30 fet 4.0 fect foot of crest
H L T ot
| ol
l Flow i cobic et per Second rpro)
0.70 R I B 260 A e 18 .91
0.71 $12 186 281 s T .95
0.7 g5 10 187 186 S8 .84 .99
0.73 s34 19 2.93 39 50 8.00 2.03
RTINS NI TR N N X N 0 R A 308

w0 . o

RIS 9. 201 3.03 410 0.21 8.3 nl2
0.76 918 2,03 31 418 6.33 §:49 216
.77 914 29 - 3T 426 6.45 866 2.2l
0.78 938 K ) i 0 8.5 2.4
0.79 9112 217 31 142 6,70 .99 2.9
0.0 958 2.1 335 451 6.3 9.16 23
0.4l 934 2.5 3.41 4.5 .95 9.33 1%
0.8 91316 29 34 L T 6 30 2.4)
0.83 91516 IR EI R 475 9.7 .46
0.4 101116 257 3l 484 1.3! 9.4 2,51
0.8 10 3/16 241 3.6 4.9 746 1001 Y
0.6 10516 2.46 3.7 5.01 7.9 10.19 2.60
(.47 10 7/15 2.0 379 5.10 (AT (U 2.64
(.48 167916, 2,54 3.4 5.18 B SI 2.09
(.89 10 11/16 2.58 1905 7.9 10,71 1.7




TABLE 7 (Contintcd)=Flow over Rectengular Contracted Weirs in Cube Fet pqy@c@

| | Crest Length (L) L
| il ~ For cach
Head Heid o ,‘ o additional
e mnches | LOfot B 15Tt 20 ket W0fet 40 fet f‘}g‘e‘j{ig‘“
H i approx. . o | i H fcct
| Flow in cabic et per second -l
N | ;f
0 | oope e % syt ong LA
ool | Digie 2 s sE s i 2
S TRV S BT N S L R O S| AN, 2.
0:93 AL 27 418 5.02 §.52 H;«i;‘\ | 2.9]
e A o R ¥ S NS 1 R 1K/ R
o S | oL - L
100 1K 2.8 I TR (R .7 3.0
LRy 2.8 4.37 AR I8 3.0
001 138 Rt RS T LT A B A
0% I3 TR T | B 5 R O 1
099 178 weoAF o els o M R N
w0 6 4@ 63 4 nn 3
o A I &/ = B 4 S 3.9
o T |7 IO 5 S N S 34
L0y 1238 R £ CH T R ¥ 3.38
o2 R A KR X B .43
L 188 I S T S X ¥
TS RN 1. SR & R KO B 160
U R E U Xl 0.4 14 1.58
O O T SOPRE S B N % I 3,63
ga H I L A S X N AL 95 144 BL




TABLE 7 (Continued)—Flow_over_Rectangular Contracted Weirs i Cubic Fect per Second

|

‘ l
Crest Length (L] b
S dditional

Hf:dd Head T . o e o foot of crest
in fect iinches | 10fot | LSfeer ¢ 20Ret | 3.0k 4.0 fort s
" H X prl‘OX; LSS S T o 0[‘4 ['-e-etf
P (eppros.

3.7
349
3:.84
3.88
3.94

AT
1
BEE

1.4]
137
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TR A B
i SO B8 N N
TR oS 1w
TR ORI T B

=

43
I
1458
1434
12 T

—
o~
>

5 TN
for’ o)

=~

o R WP

2

P al

s

| g e
e 3 . .
. FY

=

=
~>
<
LAz (OGS D
oo e e ——
=
[ )
~
~
—~—:)
Ju =y
o LS
o
o
TN

Tomr B - T £,
el Bt Ry e

k 643 1 R | e 1 4l
15148 T 5.2t
}§ i/i O R 1 X 3 462
5 31 B A
512

N :
N - . ) [ Ly
L

N e I
+

I~
o g

F

T
i

| ©2
N el ot
4

T

3 |

& |

101

102



ao

103

_H'caid
in [eet
“HT

ot o f b T Tk
et Lk — T i

T~

P et e IR T I P U

Head
In mehes
ApPIox.

10 316
16516
16 7,16
16 916
16 11118

I( I? 1

il
¢ i
131
71
173
712
1755
7
778
i

Crel Length (L) |
| For cat)h
! : additional
Do, 1k | 20k W0Ra | Bk otulon
! | lﬂC\LLSS
' e N P, | l 4 fLu
o i cubic fre i ccond | pprox,
| ST I ST
| R e w
| L RM | 148
N SRR P ) 93 4.94
o T T P A [ T
| NN T
B X R VN B
| R 0y | 5K
N TSR B £ 5. B | O SR 1
O RN | S
| | | D
P TE R ST PRN NN C RS R
! [T T EP RN S DY N B\ 33
L e B 1y I 5.44.
: [P K |

0 T

RN

| | a5 Lo
| | 6.0 | i 4l
| ; iR -” 6
O (A [N K
I R SR B Y R w
_ _ e N

A A TR D TR Fivees s AN W I L ALY LS e oY

3.5

B R, R A
= <

5
591

L ey I o

104



.
TABLE 8—Flow over 900 V. Notch Weir in Cubic Fect per Sccond
and Gallons per Minute

Head in feet Head in inchies  Flow in cubic fect | Flow in galleis
= (approximate) _ per second ' per minute
SRR o
G.10 | 1 3/16 | 0.008 3.6
0.11 1 5/i6 | 0.CGlU ‘ 4.5
0.12 L 7/i6 i 0.012 - 5.4
0.13 I 9/16 ! 0.016 7.2
0.14 : 1 11716 | 0.C19 ¢ 3
| ’ |
0.15 | I 13/1€ 0.022 5.9
0.16 | 1 15/16 0.026 1.7
0.17 4 2 1/16 L $.031 i3.9
018 1 .2 3/16 i u.035 ‘ i5.7
©.19 | 2 1/4 | 0.04C 18.9
|
;.20 | 238 0.046 20.6
¢.21 s 2 172 ; 0.052 23.3
0.22 | 25 i 0.058 26.0
3.23 | 2°3/4 o 0.665 L 292
0.24 2 7/8 i 0.072 32.3
0.25 3 x 0.080 35:9
0.26 31/8 | 0.088 39.5
0.27 3 1/4 1 0.096 431
0.28 3 3/8 i 0.106 47.6
"0.29 312 ! 0.115 5il6
i . | o
0:30 3 5/8 0.123 - 56.1
0.51 3 34 0.136 61.0
0.32 3 13/16 0147 66.0
0:33 3 15/16 0159 : 71.4
0.34 4 1/i€ 0.171 76.7
0.35 4 3/16 > 0.184° 82.6
0.36 4 5/16 | 0.197 88.4
0.37 4 7/16 | 0.211 94.7
0.38 4 9/16 0.226 ! 101.0
0.39 4 11716 0.240 i 108.0
| .
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TABLE 8 (Contlnued)-——rlow over. 900 \ tch Weir in Cubic Feet per Second -
and Gallons per Minute

Head in feet Head in inches | Flow in cubic fcet Flow in gallons
CH” ‘ - (approximate) per second per minute
0.40 4 13,16 0.256 | 115
0.41 4 15/16 0.272 | 122
0.42 5 1/16 ; 0.289 ; 130
0.43 5 3/16 ‘ 0.306 | 137
0.44 5 1/4 0324 ! 145
0.45 5 3/8 0.343 ; 154
0:46 5 1/2 0:362 L. 182
0:47 55/8 0:382 . 171
0:48 5 3/4 . 0:403 : 181
0:49 57/8 5 0.424 190

|
9.50 6 : 0.445 200
0.51 6 1/8 | 0.468 | 210
0.52 6 1/4 - 0.491 220
0.53 6 3/8 0.5i5 : 231
0.54 6 1/2 0.539 242
0.55 6 5/8 G.564 o 253
n.56 6 3/4 0.590 S 265
3 0.57 6 13/16 0.617 g 277
0.58 6 15/16 0.644 | 289
0:59 7 1/1€ 0.672 ; 302
|

0.60 7 3/16 0.700 ! 314
0.61 7 5/16 0.730 328
0:62 7 7/16 | 0.760 341
0:63 79/16 =~ | 0.790 355
0.64 7 1i/16 0.822 369
0.65 7 13/16 0:854 383
0.66 ! 7 15/16 0:887 398
~0.67 ; 8 1/16 0:921 413
0.68 8 3/16 0.955 429
0.69 8 1/4 0.991 445
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TABLE 8 (Contmucd)—-—Flow over 90° V Notch Weir in ‘Cubic Feet per
and Gallons per Minute

Head 1n feet Il,iead in inches Flow in Cubic feet Flow in gallons -
“HT {approximate) . per second per minute -
: 0.70 8 3/8 | 1.03 | 462
0.71 8 1/2 ! 1.06 ! 476
0.72 8:5/8 ; 1.10 | 454
0.73 8 3/4 | P14 . 512
0.74 8 7/8 | .18 i 530
| |
0.75 9 1.22 : 548
0.76 9 1/8 1.26 i 566
0.77 9 1/4 1.30 | 583
0.78 9 3/8 .34 1 601
0:79 9 1/2 1.39 ; 624
0.80 9 5/8 1.43 | 642
0.81 9 3/4 1.48 | 664
0.82 9 13/16 1.52 - L 682
0.83 9 15/16 1.57 i 705
0.84 10 1/16 1.61 f 723
0.85 10 3/16 1:66 , 74Z
0.86 10 5/16 S . 767
0.87 10 7/16 1.76 | 790
0.88 10 9/16 1.81 | 812
0.89 10 11/16 1.86 | 835
,,,,,, - - | I
0.90 10 13/16 1.92 : 862
0.9] 10 15/16 1.97 884
0.92 11 1/16 2.02 907
0.93 11 3/16 2.08 934
. 0.94 11 1/4 2.13 955
: 0.95 .11 38 32.19 983
0:96 1112 2.25 1,010
0.97 11 5/8 2.31 1,037
0.98 11 3/4 2:37 1,064
0.99 nas 2.43 1,091
93
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TABLE § (Continued)—Flow over 90° ¥ Notch W
and Gallons per Minute

ri

94

108

i T
Head in fect- | Head in inches Flow in cubic feet | Flow in gallons
“ THT 1. (approximatc) per second. ! per minute
[.00 2 2.49 | 18
1.01 | 12 1/8 2.55 { 1,145
1.02 2 1/4 . 2.61 | L1710
1.03 12 3/8 2.68 l 1,203
1.04 i2 12 2.74 ? 230
% i ,
’ .05 12 5/8 2.81 26!
[ .06 | 12 3/4 2.87 288
1.07 : 12°13/16 2.94 3720
1.08 | 12 15/16 3.0! i:351
1.09 | 13 1/16 3.08 1:382
e 1.10 13 3/16 [ 3.15 1,414
1.1 13 5/16 3.22 1,445
1.12 13 7/16 3.30 1,481
.13 13 9/16 3.37 1,513
.14 13 11/16 3.44 1,544
1.15 13 13/16 3.52 580
S 1.16 13 15/16 3.59 611
1:17 14 1/16 3.67 647
1:18 14 3/16 3.75 .683
1.19 i41/4 3.83 719
1.20 14 3/8 3:91 1,755
1.21 1 14 172 3:99 1,791
1.22 14 5/8 4:017 1,827
1.23 14 3/4 4:16 1,867
1.24 14 7/8 4.24 1,903
1.25 15 4,33 1,943
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TABLE 9—Linear Measurement

I league

I engincer’s chain

TABLE 10—Ares

| hectare

| i‘iéfé

| acre

| acre”

square mile

| square mile
square mile

| squarc: kilometer
I square kilometer

acre

\

I

1000 mil's
12 iiches
3 feet

5280 fteet

8 furlongs
3 miles
6080.2 feet

fect -

N
N

100 finks

100 feet

2.47 1 acres
0.40468 hectare
4840 square yat ds

43560 square feet

001563 square miles

640 acres

259 heectares

2.59 square kilometers
0.3861 square miles
100 hectares{



TABLE 11=Decimal and Fractional Equivalents_ of Parts of an Inch

Sths and loths

(5 g—

~NL DY B s

123
-250)
.375
.500
1625
.750
.875
| 6ths
:6625
1875
.3125
. 4375
:5625
6875
.8125
.9375

33nds
i 3125
3 09375
5 15625
7 21875
9 .- .28125
11 34375
13 40625
15 - 146875
17 -~ .53125
19 .59375
21 65625
23 71875
25 .78125
27 .84375
29 .90625
31 96875

01s62s

046875
078125

109375
<L 140625
171875

203135
.234375
. 265625
.206875
.328125
.359375
390625

484375

odilis

S s
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)
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SEs62S
546875
578125
- 609375

.839375
.R90625
-921875
.953125
984375
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